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THE JAPANESE BATTLESHIP 


There havé been recently added to the Japanese Navy two 
first class battleships built in England, both on the same general 
lines, but differing in certain particulars. These are the Katori, 
built by Vickers, Sons & Maxim, Ltd., Newcastle-on-Tyne, and 
the Kashima, built by Sir W. G. Armstrong, Whitworth & Com- 
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mounted in pairs im 
center lings: with 10-inch armor protection: 
10-inch 45-caliber gtins are mounted singly in barbettes 
at each corner of the citadel, behind 6 inches of armor. ‘Twelve 
6-inch 45-caliber guns are on pedestal mountings, ten being on 


USS it 
’ SO : fi 
breech-loading fh BS 45 caliberg// long, 
barbettes on the 
Four 


VIEW OF MAIN DECK OF KATORI, 
pany, Ltd., Elswick. The differences are more or less minor 
in character, and the description will be confined to the Katori. 

This ship has a length between perpendiculars of 420 feet; 
length over all, 456 feet; breadth, 78 feet; depth to upper deck, 
44 feet; draft, 27 feet; displacement, 15,950 tons. The lines are 
especially fine, as is evidenced by the fact that her block coeffi- 
cient figures out at 0.632. 

The battery is a very powerful one, including four 12-inch 


TAKEN FROM FORWARD, SHOWING TWIN 


I2-INCH RIFLES AND TWO I0-INCH GUNS. 


the main deck and the other two on the upper deck. Twelve 
12-pounder guns have been fitted, besides a number of smaller 
pieces and five submerged 18-inch torpedo tubes. ‘The larger 
guns are especially powerful, having muzzle energies of 48,210 
foot tons for the 12-inch, 27,570 foot tons for the 10-inch and 
5,830 foot tons for the 6-inch. These figures correspond with 
muzzle velocities of respectively 2,860, 2,820 and 2,900 feet per 

cond. The guns weigh respectively 57.48, 35.18 and 7.32 tons, 
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including breech mechanisms, but not including the mounts. 
On the artillery trials the guns were fired at high elevations 
and at various positions through the are of train; they developed 
no apparent injury in the structure of the ship. A 10-inch gun 
was fired five times in 2 minutes 814 seconds, or at the rate of 
2¥% rounds per minute; a 6-inch gun was fired eight times in 
52.4 seconds, or at the rate of 9 shots per minute. 

The main armor belt has a depth of 7 feet 9 inches, of which 
5 feet 3 inches is. below the normal water line. ‘This belt ex- 
tends from bow to stern, the thickness of 9 inches for 240 feet 
amidships being reduced gradually to 4 inches at the bow and to 
3% inches at the stern. At the ends of the heavy part of the 


The propelling machinery consists of two sets of four cylin- 
der triple expansion engines, balanced on the Yarrow, Schlick, 
Tweedy, system and operating each a four-bladed propeller, 17 
feet 3 inches in diameter, constructed of Stone’s bronze. ‘The 
cylinder diameters are respectively 35%, 56 and two of 63 
inches, with a stroke of 48 inches. Steam is furnished by 
twenty Niclausse boilers located in three separate boiler rooms, 
five of the boilers having sixteen sections and the others each 
fifteen sections. Each section consists of twenty-four tubes. The 
total heating surface is 44,000 square feet and the grate area 
1,334 square feet, the ratio being 33 to 1. Steam is furnished 
the engines at a pressure of 200 pounds per square inch, the 


THE BATTLESHIP KATORI STEAMING AT 20 KNOTS ON OFFICIAL TRIAL TRIP. 


belt thwartship bulkheads of the same thickness are carried 
across the ship, and extend in depth from the lower to the 
middle armored decks. A 6-inch upper belt, extending for 185 
feet amidships, covers the side of the ship from the main belt 


to the main deck, and is carried forward to a thickness of 4 


inches. At the after end of this belt an armor bulkhead 6 
inches thick is carried across the ship. Above this secondary 
belt, and covering the space between the 12-inch barbettes, is 
armor 6 inches thick to the upper deck, with oblique bulkheads 
carried in to meet the barbettes. The two 6-inch guns on the 
upper deck are protected by 4 inches of armor covering the 
sides of a battery 74 feet long and 7 feet 6 inches high. The 
backs of the 12-inch barbettes are reduced in thickness to 5%4 
inches, because of the protection afforded by the belt and bat- 
tery armor. ‘The lower portion of the tIo-inch barbettes is 
similarly reduced to 2 inches. he protective deck has a thickness 
of 2 inches on the flat, with 3 inches on the sloping sides and 214 
inches at the ends of the ship. 


boiler pressure being 230 pounds. ‘There are four condensers, 
with a total cooling surface of 17,000 square feet. ‘The two 
funnels measure 90 feet above the grate bars. The forward one 
is 12 feet 9 inches in diameter over the casing, while the aft 
one is of an elliptical section, 12 feet 9 inches fore and aft and 
8 feet I inch in the minor axis. 

Steam trials of this vessel at reduced power gave 17.8 knots 
with 1.6 pounds of coal consumed per indicated horsepower per 
hour. Four runs over a course ten miles long gave an average 
speed of 20.22 knots, with engines operating at full power, and 
at about 130 revolutions per minute. The normal coal supply of 
750 tons can be increased to a total of 2,100 tons. 

The main engines, of which we present a photograph, are 
fitted with piston valves on the high-pressure and intermediate 
cylinders, and with double-ported flat slide valves on the low- 
pressure cylinders. All the valves are operated by means of the 
Stephenson link motion. ‘The engines are designed to turn the 
propellers inboard when going ahead, and the starting platforin 
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is in the center of the ship. It will be seen that the cylinder 
supports are in the form of wrought steel columns in front, and 
of the ordinary cast iron A-framing in the rear, ample slipper 
_ guide surface being provided on the latter. The cylinders them- 
selves are in each case independent castings. 

The vessel is lighted throughout by electricity and is venti- 
lated by electrically driven fans. The thermo-tank system of 
ventilation has been adopted for the cabins and crew spaces, and 
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the displacement being 16,400 tons. ‘The normal coal supply is 
750 tons, which may be augmented to 2,150 tons. ‘The four- 
cylinder triple expansion engines have cylinders 36, 56 and two 
of 63 inches in diameter with a 48-inch stroke. The contract 
requirement for speed and power called for 1814 knots at 15,600 
indicated horsepower. ‘The coal consumption of the Kashima 
turned out to be 1.86 pounds per horsepower per hour at i8 
knots and 2.12 pounds at full speed. 
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MAIN ENGINES OF THE JAPANESE BATTLESHIP KATORI, AS ERECTED IN THE BUILDERS’ SHOP. 


for cooling the magazines and shell rooms. ‘The living quarters 
are provided with a complete system of steam heating. ‘The 
usual equipment of steering engines and gear, electric generating 
plant, refrigerating machinery, air compressors and other auxil- 
iaries are naturally of the latest types, and all have given com- 
plete satisfaction in service. 

The trials of the sister ship Kashima were carried out in such 
manner that progressive speed results can be tabulated as 


follows: 
Revs. per minute. I, 1a, 12, Speed, knots. 

69.5 3,030 11.136 
89 6,275 14.27 
102 9,160 16.323 
110 11,400 17.204 
113.6 13,000 18. 

123 17,280 19.242 


The Kashima is 425 feet between perpendiculars, 78 feet beam, 
43 feet 6 inches deep and has a mean draft of 26 feet 714 inches, 


Obituary. 


J. D. Ellis, of Sheffield, England, died November 11, at the age 
of eighty-two. Mr. Ellis was prominently identified with armor 
plate manufacturing, and was the inaugurator of the Ellis & 
Eaves system of induced draft, designed to improve combustion 
and reduce the production of smoke. For the past thirty-five 
years he has been chairman of the Sheffield works of John Brown 
& Company, and has seen the firm increase in its operations to 
such an extent that the original 250 workmen now number more 
than 16,000. 

Sir Edward James Reed, M. P., who was chief constructor of 
the British navy from 1863 to 1870, died November 30, at the age 
of seventy-six. He was one of the most distinguished authori- 
ties on shipbuilding and naval design in the world. He was the 
author of a variety of works on shipbuilding, all of which were 
regarded as authorities. He has been repeatedly honored by ap- 
pointments under the government, and in many other ways, 
having been made a K. C. B. in 1880. 
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Launch of the New Wilson Liner Oslo. 


There was launched April 9, 1906, from the yard of Earle’s 
Shipbuilding and Engineering Company, Limited, Hull, a hand- 
somely modeled steel screw steamer, built to the order of 
Thomas Wilson Sons & Company, Limited, Hull, for their pas- 
senger and cargo trade between Hull and Christiania. 

The dimensions of the ship are: length, 290 feet; breadth, 30 
feet; depth molded, 20 feet. She is built to the British Corpora- 
tion Registry’s highest class, with cellular double bottom all fore 
and aft, and fore and aft peaks arranged for water ballast. She 
has two pole masts of steel, complete awning deck and topgallant 
fcrecastle. There are three holds for cargo, and ’tween decks 


The ship has been fitted with triple expansion surface con- 
densing engines, having cylinders 22, 36 and 60 inches in diameter 
by 42 inches stroke, supplied with steam by two large single 
ended boilers, working at a steam pressure of 180 pounds per 
square inch, and fitted with forced draft. 

Oslo, originally spelt Opslo, was founded in 1050 by King 
Harald Sigurdson, known to history as Harold Haardraade 
(Hard Ruler), who invaded England and was defeated and 
killed at Stamford Bridge in 1066 by Harold II. 

Oslo was destroyed by fire in 1624, and rebuilt by Christian IV 
of Denmark, from whom the city derived its name. 


JAMES FISHER. 


NEW WILSON 


: 


forward are arranged for either cargo or third class passengers. 
The vessel has silent steam steering gear of Amos & Smith's 

special design, steam windlass, and a complete installation of 

electric light. For the rapid discharge of cargo there are four 

powerful steam winches. A system of fire extinguishing pipes is 

. fitted to each cargo space. 

Passenger accommodations will be provided as follows: 


69 first class passengers in 1 and 2 berth cabins. 
32 second class passengers in 4 berth cabins. 

90 third class passengers in 6 berth cabins. 

410 third class passengers in ’tween decks forward. 

The first class state rooms are placed amidships under the 
awning deck. The principal rooms, consisting of dining saloon, 
library and smoke room, are placed in deck houses amidships. 
Access to these rooms has been so arranged, by means of inside 
vairways, that in rough weather the passengers may reach 
either of them without being exposed. 

The second class state rooms are placed under the awning 
deck and the dining room is in a deck-house at the after end of 
engine casing. 

The third class accommodation is placed in the ’tween decks 
forward and aft, and all fittings for these are of the latest 
improved type. 

The officers and engineers are berthed in the midship deck- 
house. ‘The firemen are placed in the ’tween decks alongside the 
engine casing, and the seamen are berthed in the forecastle. 

The accommodation throughout the vessel has received the 
careful attention of both owners and builders, so that the maxi- 
mum degree of comfort will be secured to all classes of passen- 
Special attention has been given to all sanitary and heating 
arrangements. 


gers. 


LINE STEAMER OSLO, FOR SERVICE BETWEEN ENGLAND AND NORWAY. 


The New English Torpedo Launch Dragonfly. 


A forty-foot torpedo launch recently built in England is a 
most interesting craft, having been designed to operate at a 
speed of 18 knots. The Dragonfly is constructed to carry 
a 14-inch Whitehead torpedo, which is to be lowered over 
the side by means of a specially designed side drop gear. ‘The 
body is first directed bow-on in the direction of the object which 
it is desired shall be destroyed, and then launched. 

This torpedo boat is propelled by a 120-horsepower gasoline 
engine, and is of 8,500 pounds displacement, with a draft of 
2 feet 7 inches and a beam of 6 feet 2 inches. The boat is built 
of galvanized mild steel, and is provided with a watertight 
collision bulkhead. It has a very broad stern, which is said to 
overcome any difficulty as to stability when launching the 
torpedo over the side. 

The accompanying illustrations show the arrangement of the 
torpedo on the craft, and the turtle back deck, which is arranged 
in the bow extending to the rear as far as the after end of the 
engine, this being a portable piece carried over the engine to 
protect it from the weather. Detachable spray guards are so 
placed as to prevent the splash from the bow waves being carried 
aboard. 

‘The steering wheel and reversing lever are located on the port 
side. ‘he engine is supplied with fuel from a tank which holds 
100 gallons of gasoline, enough fuel it is claimed to operate 
the launch for a period of ten hours. 

The Dragonfly is equipped with a four-cylinder engine which 
operates at a speed of 900 revolutions per minute. The cylinders 
are of 8-inch bore and a stroke of 8 inches. The engine weighs 
about 2,500 pounds, which is at the rate of 23.25 pounds per 
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MOTOR-PROPELLED TORPEDO LAUNCH DRAGONFLY, CONSTRUCTED 


brake horsepower. It is maintained that there is very little 
vibration, even at the speed of 900 revolutions per minute, the 
engine being of very light construction and very carefully and 
exactly balanced as to its moving parts. ‘This is most essential, 
in fact absolutely necessary, on account of the very light con- 
struction of the hull, in order to insure high speeds and effec- 
tiveness in service. The engine is started by means of compressed 
air contained in a reservoir placed in the stern of the launch. A 


IN ENGLAND. 


small Brotherhood compressor is provided for supplying the 
necessary air pressure, driven by a Thornycroft single cylinder 
oil engine of 6-horsepower capacity. 

The Dragonfly was constructed at the shops of John I. Thorny- 
croft and Company, Limited, Chiswick, near London, where 
recently very interesting marine gas producer outfits were con- 
structed and installed in the launches Emil Capitaine and 
Duchess of Chiswick. 


in 


INBOARD 


VIEW OF THE DRAGONFLY, 


SHOWING TORPEDO LAUNCHING GEAR, 
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COLD STORAGE ON BOARD SHIP. 


BY SYDNEY F. WALKER, M. I. E. E. 


FAULTS. 


The term faults, which is a very good one, is borrowed from 
the practice of electrical engineers, who refer to a fault in a 
cable, when the insulation has been damaged, and possibly the 
current refuses to pass the damaged spot in sufficient quantity 
to work the apparatus beyond; or to a fault in the armature of 
a dynamo, when the insulation has been destroyed, and the 
armature refuses to furnish its proper pressure, and so on; and 
the term is used in the same sense in these articles. Faults are 
causes of failure, things which happen, and which prevent appa- 
ratus from working properly. : 

There is nothing in cold storage apparatus that the marine 
engineer who knows his work will not be able to master, if he 
puts his mind into it, and if he will remember the differences be- 
tween the freezing apparatus and the steaming apparatus. ‘There 
is a great similarity between the two in many respects, and on 
the other hand, there are some very wide and important differ- 
ences that must be remembered, if the plant is to be kept going 
satisfactorily. A cold storage plant is very much in the nature 
of a steam plant reversed. ‘The cold store itself, or the brine 
tank, or the air cooling apparatus, or whatever may receive 
“cold” from the expansion coils, stands very much in the same 
relation to the whole plant as the boiler does to the steam plant. 

The refrigerating agent, carbonic acid or ammonia, enters the 
expansion coils—the “refrigerator” as it is now more common 
to call it—as a liquid, and there becomes vapor or gas. ‘The 
vapor or gas passes from the expansion coils to an apparatus, 
very similar in every respect to a steam engine, even to the fact 
that it is often divided into two, the process being compounded, 
but there is the important difference that instead of the refrig- 
erant driving the piston, the piston drives it, compressing the 
gas or vapor, preparatory to its being recondensed into the liquid 
form. Again the gas or vapor passes from the cylinder of the 
compressor to the condenser, where very much the same thing 
happens as when steam is condensed to water. The gas passes 
through pipes, over which cooling water is driven, the cooling 
water extracting the latent heat from the gas, and reducing it 
again to a liquid. But again there is an important difference. 
With the cold storage condenser there is no air pump. Air 
must on no account be allowed to enter the refrigerating system. 
As will be explained later, its presence seriously lowers the 
efficiency of the apparatus,and one of the most important things 
the “freezer” engineer has to look out for, is that air shall not 
get into the system. ‘The presence of air also reduces the work 
the plant will do, the “heat it will lift.” 

Again, one of the earliest things the steam engineer gets 
knocked into him by practical experience, and one of the things 
that the experienced engineer looks out for almost before any- 
thing, is leakage. It may be fairly said that no engineer in 
charge of a steam plant can run it economically who has not 
a “nose for a leak.” ‘The steam engineer learns to know that 
leakage of steam means waste. But with refrigerating apparatus, 
leakage of the refrigerating agent means very much more than 
it does in the case of a leakage of steam. A leakage of steam 
can be made up, providing it is not too great, by increased gen- 
eration of steam from the boiler. It is merely a nuisance, as it 
tends to increase the leakage path, and to make a mess in its 
neighborhood, but beyond that it merely means an increased 
quantity of coal, and possibly water consumed. But with a cold 
storage plant, leakage of the refrigerant means, and very quickly, 
a largely reduced efficiency of the system; and other troubles. 

The necessary number of heat units that are to be extracted 
from the brine, the air, or the room, and from the produce 
itself, are absorbed by the conversion of a definite quantity of 
the refrigerant, carbonic acid or ammonia, from the liquid to 
the gaseous condition, and this is possible only if a certain quan- 
tity of the liquid is present, and is allowed to pass through the 


with his work, in connection with steam plants. 


expansion valve in each unit of time, or at each stroke of the 
compressor. If the system is short of refrigerant, as it will be 
if a leak is allowed to be set up, the requisite quantity of liquid 
is not available, and the refrigerant passes through the expan- 
sion valve, partly as a liquid and partly as a gas. The difference 
between the cooling properties of the refrigerant, as a gas and 
as a liquid, is enormous. Every pound of liquid ammonia that 
is converted into gas absorbs in the neighborhood of 500 heat 
units in the process, while every pound of carbonic acid absorbs 
in the neighborhood of 120 heat units, but the pound of ammonia 
gas or carbonic acid gas passing through the expansion coils in 
place of the liquid, will absorb less than one-half of one heat 
unit. Hence the importance of keeping the proper charge of the 
refrigerant present in-the system is at once apparent. 

In addition to that, as marine engineers are aware, when 


- ammonia or carbonic acid is able to leak out, air is able to pass 


in when the plant is standing. The quantity of air passing in in 
any given time may be small, but every engineer knows the 
enormous effect of the continued passage of a very small quan- 
tity of some troubling agent, and everyone who has had to do 
with pumps is aware of the trouble caused by the ingress of 
air. In the refrigerating system the entrance of air operates in 
two ways. The space occupied by the air is at the expense of a 
certain quantity of the refrigerant. In addition, air cannot be 
liquefied. It becomes heated under compression. It is apt to 
collect in parts of the system, again in a compressed and 


heated state, and generally to give trouble. 


One of the first rules therefore to be observed by the marine 
engineer who takes charge of a refrigerating apparatus is to 
keep a very careful eye upon all joints, stuffing boxes, glands, 
etc. Where the pipes carrying the gas enter the condenser, and 
where the liquid leaves it, the glands through which they pa&s 
must be maintained absolutely gas-tight. And perhaps a more 
important matter is the question of leakage of the refrigerant 
in the neighborhood of the piston rod. In the case of the steam 
engine a little steam passing up by the side of the piston rod 
does very little harm, but in the case of refrigerating apparatus, 
the passage of the refrigerating agent along the piston rod, and 
so to the atmosphere outside, has very serious results indeed, as 
will be explained later on. 

One of the difficulties in the way of finding leaks of carbonic 
acid or ammonia lies in the fact that they do not render them- 
selves visible, as steam leaks usually do, by condensing. Car- 
bonic acid gas may be leaking into the atmosphere in the neigh- 
borhood of the compressor, or at other parts of the apparatus, 
for a very long time, and nobody will know it, except by its 
effect upon the working of the cold storage plant. Carbonic acid 
gas is a poison, in the sense that when it is present in certain 


. definite quantities, animals are unable to breathe, but in the 


ordinary engine room, where there is a certain amount of ven- 
tilation, there may be a comparatively large leak of carbonic acid 
gas, carried off by the ventilating air current, without any dan- 
ger to anybody, and without any effect, even in extreme cases, 
beyond a headache. Ammonia gas is more easily detected by 
its pungent odor, but even ammonia gas may be escaping in 
small quantities, and be carried off, unnoticed, by the ventilating 
air current, and be creating a considerable shortage in the sys- 


- tem, without anybody suspecting it. 


For carbonic acid gas the rule is, to cover joints and all places 
where leakage may take place, with soap and water. If there is 
a leak, soap bubbles are formed. With ammonia the nose is 
usually a very good apparatus for testing, but if a more certain 
one is required, a piece of sulphur held on the end of a stick 
and lighted, the burning sulphur being held in the neighborhood 
of joints where leaks are suspected, will show their presence 
immediately by creating dense white fumes. 


WATCH THE GAGES. 


In this matter the marine engineer will recognize the similarity 
Just as he watches 
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the steam gage and the water gage on his boiler, so his success 
in keeping his refrigerating plant in good order depends largely 
upon his watching the gages upon the different parts of the 
apparatus. The gages in connection with a refrigerating plant 
have also a greater importance, even, than in connection with a 
steam plant. An intelligent interpretation of the gages will tell 
a good deal of what is going on in the refrigerating plant, and 
will enable the proverbial stitch in time to be put in. Steam 
engineers are familiar with the fact that each steam pressure 
corresponds to a certain temperature of the steam, and the same 
thing rules with the carbonic acid and ammonia employed in 
refrigerating plants. Each pressure corresponds to a certain 
temperature. 


It is usual to place gages marked in pressures and the cor- 
responding temperatures on two eccentric circles on what are 
termed the high-pressure and low-pressure sides of the plant. 
It will be remembered that the carbonic acid or ammonia comes 
into the compressor in the form of a gas, and is compressed and 
delivered to the condenser at a considerably higher pressure. 
The condenser is therefore the high-pressure side, and the gage 
is usually fixed at the entrance to the condenser.’ The liquid, it 
will be again remembered, passes through the expansion valve, 
or regulator, as it is often called, into the expansion coils or 
refrigerator, and is there reconverted into gas with a corre- 
sponding fall in pressure from that at the entrance to the con- 
denser. This side, therefore, is the low-pressure side. The 
low-pressure side may be taken to be that portion of the 
apparatus between the regulator and the suction valve of the 
compressor; while the high-pressure side is between the delivery 
valve of the compressor and the condenser side of the regulator. 
It is usual to place another gage on the suction side of the ex- 
pansion coils, marked also in pressures and the temperatures 
corresponding, 

It will be noted that the reverse of steam apparatus mentioned 
above is maintained here, the entrance to the condenser with 
steam is the low-pressure side, while it is the high-pressure side 
with refrigerating apparatus. The pipe through which the 
newly created vapor issues in the steam plant is the high-pres- 
sure, whereas it is the low-pressure in the refrigerating plant. In 
all refrigerating plants there are certain standard pressures that 
are maintained under ordinary conditions, at the entrance to 
the condenser, and at the exit from the expansion coils. ‘The 
pressure at the exit from the expansion coils is not reduced to 
nothing, as might be at first supposed. In fact, a little considera- 
tion will show that, other things being the same, the pressure on 
the suction side of the compressor is all the better for being 
higher. With high suction pressure there is less work for the 
compressor to perform than where the suction pressure is low, 
and therefore less coal, steam, etc., is consumed in compressing 
the carbonic acid or ammonia. 

The ordinary standard pressures are for carbonic acid 65 to 
75 atmospheres, or 955 to 1,100 pounds per square inch at the 
entrance to the condenser, corresponding with 76° to 86° F., and 
25 atmospheres, or 367.5 pounds per square inch at the exit from 
the evaporating coils, corresponding to 10° F.; with ammonia, 
from 160 to 180 pounds condenser pressure, and about 15 pounds 
suction pressure, are the standard. The above pressures and 
temperatures are for cooling water at 60° initial temperature, or 
thereabouts, on entering the condenser. Where cooling water 
of a lower temperature is available, say at 40° or 50° F., the 
condenser pressure may be lower, and, on the other hand, where 
the only cooling water available is at a higher temperature, the 
condenser pressure also must be higher. 

It was mentioned aboye that it is an advantage to keep the 
suction pressure high, within certain limits. It is also an ad- 
vantage to keep the condenser pressure as low as possible, also, 
of course, within certain limits. The reason will be immediately 
apparent. The work done in lifting the heat from the cold 
chamber and delivering it to the sea is performed partly in the 


compressor, and partly by the circulating pump; therefore it is 
obvious that the less work both the compressor and the circulat- 
ing pump have to do, the less coal must be burned, and the 
cheaper is the storage produced. With low condensing pressure 
it is evident that less work has to be done by the compressor 
piston upon the gas coming over from the evaporator coils, than 
with the higher pressure. Also, as already explained, the 
higher the pressure at which the gas comes over from the evapo- 
rator, the less work the compressor has to perform in compress- 
ing it to a certain figure. It will be understood that a certain 
condenser pressure is necessary in all cases, before the gas can 
be converted to the liquid state, and the lower the temperature 
of the gas, that is to say, the lower the pressure at which the 
cooling water will handle it, the less work has to be done upon 
it. Further, the colder the circulating water, the smaller the 
quantity that has to be passed through the condenser to extract 
a certain quantity of heat from the hot refrigerating gas, and, 
therefore, the less work has to be done by the pump. Condensa- 
tion, it will be remembered, means the extraction of a certain 
definite quantity of heat from the refrigerant. 


The rule in connection with the condenser pressure is, the 
pressure must be that which corresponds to a temperature 10 
degrees above that of the cooling water at its exit from the con- 
denser. ‘The rule for the pressure at the suction side of the 
compressor, the exit from the refrigerator, is, the pressure should 
be that corresponding to a temperature 10 degrees below that of 
the brine in the brine tank, where the expansion coils are made 
to cool brine, and are not made to act directly upon the air of 
the cold chamber. When the expansion coils act directly, either 
upon air that is being circulated through the cold chambers, or 
upon the air of the cold chambers themselves, the rule is, the 
pressure at the exit of the expansion coils should be that which 
is equivalent to a temperature 20 degrees below that of the air 
the coils are cooling, 

If the pressures named, with allowance for the variation in 
the temperature of cooling water, are shown on the condenser 
and on the evaporator, it is probable that everything is working 
properly. At any rate, it may be taken almost as an axiom, that 
when the proper condenser and evaporative pressure are show- 
ing, the compressor, condenser and evaporator are working 
satisfactorily, and if there is any fault, it is in the chamber itself, 
or in the brine circuit. It is for this reason that the writer so 
strongly urges the rule, “watch the gages.’ ‘The “freezer” engi- 
neer will watch his gages, allowing for the increase in the con- 
denser pressure as he passes into a warmer climate, and again 
allowing for the decrease of pressure as he passes into a colder 
climate, and will know at a glance that everything is all right 
up to a certain point, or the reverse, just as he does by looking 
at the:gages on his steam boiler, etc. 

There are certain signs which show whether things are work- 
ing satisfactorily, in addition to the gages. The gas in the com- 
pressor is heated in the act of compression, and therefore the 
pipe through which it makes its exit from the compressor to 
the condenser is slightly warm with ammonia, and fairly hot 
with carbonic acid. On the other hand, the gas which is return- 
ing from the expansion coils to the compressor is expanding 
during the whole of its passage, and is extracting heat from 
everything in its neighborhood, and it therefore follows that the 
suction pipe leading to the compressor, and generally the whole 
of the compressor in the neighborhood of the suction valve, 
becomes covered with snow. ‘The suction pipe and the suction 
valve, being cooled by the expansion of the gas inside them, cool 
the atmosphere in their immediate neighborhood, this resulting 
in the deposit of some of the moisture previously carried by the 
atmosphere, in the form of water, upon the pipe, valve, etc., the 
moisture being immediately frozen. The compressor itself 
should be cold. When the delivery pipe from the compressor is 
in the condition named, respectively, with carbonic acid or 
ammonia, and the suction pipe is covered with frost, things are 
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usually going all right, so far as the refrigerating plant is con- 
cerned, apart from the insulation of the chamber. If the delivery 
pipe from the compressor becomes warmer than it should be, or 
if it becomes cold, and again if the frost disappears from the 
suction pipe and the neighborhood of the suction valve, or if the 
compressor becomes hot, these are signs that something is 
wrong. 


If THE DELIVERY PIPE BECOMES HOT. 


If the delivery pipe becomes hot, it is a sign that the liquid 
refrigerant is not passing through the regulator valve as rapidly 
as it ought to be, there being an increased pressure in front of 
the gas that is coming from the compressor, and therefore in- 
creased heat. If at the same time the frost either wholly or 
partially disappears from the suction valve of the compressor. 
it is usually a sign that the regulator valve is not open suffi- 
ciently wide. Sufficient liquid is not passing through the system 
to do the work required of it, and the remedy is to open the 
regulator valve a little wide-. The regulator valve is a very 
delicate part of the apparatus, and it will be understood that a 
very small turn, either to open or close, has a comparatively 
large effect upon the delivery of liquid to the expansion coils. . 

On the other hand, the effect of either opening or closing the 
regulator valve, more or less, is not apparent for several minutes. 
If the delivery pipe remains hot after the regulating valve has 
been opened wide, it is a sign that there is not sufficient 
refrigerant in the system. The cooling effect on the compressor, 
the suction valve, etc., and later on the delivery valve, is due to the 
continuous evaporation of the liquid, that is going on right from 
the regulator valve into the compressor. As will be seen later, 
it is most important that the compressor shall be maintained 
cool. 

If there is not the proper quantity of the refrigerant in the 
system, as explained above, it not only lowers the efficiency of 
the system, but it tends to upset the working of the system 
generally. . A little consideration will show this very clearly. 
The condenser performs two offices. It is a reservoir of the 
liquid refrigerant, and a condenser of the gas into the liquid 
state. Its office as a reservoir is often assisted by a receiver, 
into which the liquid is passed after leaving the condenser; and, 
where a ship is much in the tropics, it is a wise plan to employ 
a receiver, and it is also wise to arrange to cool the liquid 
refrigerant after it leaves the condenser, which may be done by 
passing the circulating water over the pipe leading from the 
condenser to the receiver. ‘he receiver and the condenser to- 
gether, however, hold the refrigerant in three conditions, the 
liquid, the gaseous, and the transition states, the latter being 
when it is being formed into the liquid from the gaseous state. 
The gas, it will be remembered, coming from the compressor, is 
hot. It passes in at the top of the condenser, where it meets 
the cooling water which has passed over the whole of the re- 
mainder of the coils of pipe forming the condenser, and from 
which it receives its first cooling. 

The operation of condensing may be taken to consist of two 
parts—removing the heat of compression, and removing the 
latent heat of the gas. When the plant is working, at each 
stroke of the compressor a definite quantity of gas is sucked 
from the refrigerator coils, this being made up in the coils by a 
certain quantity of liquid, sufficient to expand into the quantity 
of gas removed by the compressor. If the compressor is double 
acting, at each stroke a certain quantity of gas is delivered to 
the condenser, and it may be taken that, when the apparatus is 
working normally, during the period of each stroke a certain 
quantity of gas is liquefied and added to the reservoir of liquid, 
equal to that which has been abstracted by way of the regulator 
valve, to make up for that which was taken from the refriger- 
ator by the suction of the compressor. 

If the condenser and receiver together are short of liquid, the 
working of the system is upset, because the liquid is abstracted 


by the suction of the compressor faster than it is replaced by 
the action of the condenser. The effect is not apparent imme- 
diately. In all these matters in connection with refrigerating 
plants, time is an important factor, but after a certain time the 
liquid in the condenser ceases to act as a barrier or absorber to 
the gas coming over from the compressor, and at each suction 
stroke of the compressor, a portion of the gas passes through 
the regulator valve, with a certain quantity of liquid. As was 
explained before, this leads to an immediate fall in the efficiency 
of the apparatus, and in the work done by the plant in cooling 
the cold store, or whatever the arrangement may be, because, 
while the liquid passing into the gaseous condition extracts a 
definite number of heat units for every pound of liquid evapo- 
rated, the gas which comes over has practically no refrigerating 
effect at all, and it lowers the refrigerating effect of the liquid 
which it accompanies. 


The fact that the system is short of liquid, and that the gas 
is coming over with the liquid to the expansion coils, may be 
known for certain by placing the ear in the neighborhood of 
the regulator valve. When liquid only passes the regulator 
valve, it makes a hissing sound, to which the engineer soon 
becomes accustomed, and which he readily recognizes. When 
gas comes with the liquid, the hissing sound is accompanied by 
a rattling which is also unmistakable. When the system is 
short of refrigerant it will easily be understood that, as a 
portion of the space in the evaporating coils is occupied by the gas 
which comes over from the condenser in place of liquid, so also. 
the cooling effect upon the suction pipe and upon the compressor 
itself, which depends upon the evaporation of the liquid, is also 
lessened, with the result that the frost is lost from the suction 
side of the compressor. In addition the compressor itself often 
becomes very hot, this leading to other troubles, such as the 
destruction of the packing, leading again to leakage of the re- 
frigerant, to the vaporizing of the lubricant, and its being carried 
over with the gas, as vapor into the condenser, this giving 
troubles that will be explained later on. 


The remedy is to add liquid to the system in the same manner 
as when charging, adding carefully until the signs disappear. 
When a shortage arises, however, it will always be wise to find 
out the cause. Leakage, as before explained, is one of the pos- 
sible causes. Another cause is the possibility that oil has got 
into the system, as explained above: a third that air has got in; 
a fourth that the cooling water is not sufficient, that the con- 
denser is not doing its work properly; and a fifth, which is 
easily looked out for and provided for when the ship passes into 
warmer climates, that the hotter cooling water is not doing its 
work as well as the colder water of a temperate climate. A 
little consideration will show when the cooling water from any 
cause is insufficient. If on passing into the tropics the water ° 
available is hotter, while the circulating pumps will not allow of 
a larger quantity being passed through the condenser in the 
proper proportion, less liquid refrigerant will be formed during 
the period of each stroke, and the reservoir of liquid will be- 
come less, with the result that after a certain time the results 
of shortage mentioned above will be apparent. ‘The remedy is 
to add liquid refrigerant, as described above. 

Anything which interferes with the process of the condensa- 
tion of the gas will also interfere with the working of the sys- 
tem, and will produce the same results as a shortage of the 
refrigerant. ‘They will lead, in fact, to a shortage in the system, 
because, just as explained with higher temperature cooling 
water, and with a limited quantity of cooling water, a smaller 
quantity of the gas will be converted into liquid in a given time, 
say within the duration of a stroke of the compressor. Among 
possible causes of interference with the process of condensation 
are,—higher temperature of cooling water, as already explained; 
shortage of quantity of cooling water; inefficient working of 
the cooling water circulating pump; and any deposit which 
forms on the outside of the condenser pipes. Sea water, and 
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most cooling waters, contain salts in solution, some of which are 
deposited upon the metal surfaces over which they run, such as 
the condenser pipes, especially when the pipes are hot, as they 
must necessarily be in a condenser; and the deposit is increased 
whenever the velocity of the cooling water is decreased. 

The best conditions under all circumstances for taking the 
heat out of gas or out of steam by the aid of circulating water, 
in a surface condenser, are, that the water shall pass very 
rapidly over the surfaces of the pipes, on the other side of which 
the gas or steam is passing, and that the thickness of the pipes 
shall be as small as is consistent with mechanical strength, and 
with the necessary ability to withstand the strains brought by 
expansion and contraction, under changes of temperature. A 
deposit is formed from the cooling water, as marine engineers 
know to their cost. They have it in another form in boilers in 
which sea water is employed for raising steam. It has a high 
thermal resistance, as refrigeration engineers express it. 

The deposit of salts or scale opposes the passage through 
itself of the heat, and therefore lessens the quantity of heat 
taken by the cooling water in a given time from the gas or 
steam that is to be cooled. ‘The result is that, with a given 
quantity of cooling water passing, say with a given capacity of 
circulating pump, a smaller quantity only of liquid refrigerant 
is produced, and the other signs of shortage in the system are in 
evidence. On the other hand, anything which tends to increase 
the effective working of the condenser, such as the presence of 
a lower temperature of cooling water, instantly tends to lower the 
condenser pressure, because a larger quantity of liquid refriger- 
ant is produced, a larger quantity will be passing through the 
regulator valve, unless it is closed a little more than previously, 
and there will be signs similar to those where there is too much 
refrigerant present in the system. It need hardly be mentioned 
that the lower the pressure in the condenser, the less the work 
the compressor has to perform, and the less the work the cool- 
ing water has to perform. 

Hence, the “freezer” engineer will watch the temperatures of 
the delivery pipe, the suction pipe, and the compressor itself. If 
he finds his condenser pressure going up, and especially if it is 
accompanied, as it usually will be, by increased heat of the de- 
livery pipe, it may be that the refrigerant is not passing through 
the regulator to the evaporator as quickly as it should; and, 
again, this may be caused by a greater demand upon the cooling 
water in the evaporator coils, owing to other causes in the cold 
chamber which will be dealt with further on. 


Another Turbine Steamer. 


The ever-increasing fleet of turbine steamers has just been 
augmented from the yard of John Brown and Company, Limited, 
Clydebank, Glasgow, who have launched the turbine steamer 
St. David, the first of the two vessels for which they contracted 
for the new Irish Channel service of the Fishguard and Rosslare 
Railways and Harbor Company, Ireland. With these steamers 
the journey between I,ondon and the tourist resorts in the south 
of Ireland will be reduced by several hours. The turbine type 
of engine has now been proved to be the most efficient for high 
speed traffic, and the most comfortable for the passengers, as 
it reduces vibration to a minimum. ‘These new steamers will 
be unequaled for speed on any cross channel service in the United 
Kingdom, as they will maintain a speed on service of 22%4 knots. 

The St. David is of the following dimensions:—length be- 
tween perpendiculars, 350 feet, breadth molded 41 feet, depth 
molded 17 feet 8 inches. She is constructed throughout of mild 
steel to Lloyd’s highest classification for channel service. The 
passenger accommodation is equal to any in the most modern of 
Atlantic liners. On the lower and main decks, amidships and 
forward, sleeping accommodation is provided for 200 first-class 
passengers. The majority of the staterooms are of the tandem 
type. In addition to the ordinary first-class state-rooms, there 


are several special state-rooms at the after end of the deckhouse 
on the promenade deck, fitted up in a most luxurious manner. 
On the lower and main decks, aft of the after cargo space, 
sleeping accommodation is provided for a large number of 
second-class passengers. The first-class dining saloon is on 
the main deck forward, and occupies the full width of the ship. 
Above the dining saloon is the drawing-room, decorated in the 
“Adams” style, while aft of the drawing room and grand 
entrance is a comfortable, airy smoking room. The ventilation 
of the vessel has been specially considered, and having to secure 
an ample air supply to all compartments, the thermotank 
system has been adopted. 

The St. David has been designed with large holds, and is 
supplied with the latest appliances for the rapid handling of 
goods. She has also an insulated hold and a complete installa- 
tion of electric light. 

The propelling machinery consists of three Parsons turbines, 
each driving a separate shaft and propeller. Steam is supplied 
by eight large single-ended boilers, fitted with Howden’s forced 
draft. ‘The whole of the machinery has been designed and 
constructed by the builders of the ship. 1B, I. 


The London Thames Steamers. 


Considerable dissatisfaction has been manifested in London 
concerning the operation of the thirty steamers owned by the 
London County Council, and described at page 214 of our issue 
for May, 1905, and at page 233 of our issue for June, 1900. 
Until 1904, steamers on the Thames were operated by a private 
company. They were slow wooden boats and were generally 
believed to have been operated at a loss, mainly because the ser- 
vice was totally inadequate. ‘They were considered a disgrace 
to London, but the company declined to put on new boats or 
increase the service, whereupon the County Council took over 
the line and built the new boats. It was expected that the line 
would not immediately pay expenses, and a probable deficit of 
$30,000 or $35,000 a year was looked upon with equanimity. 

Two services were put on by means of these steamers, one 
being a local service stopping at a large number of piers, while 
the other was an express service, making few stops along a dis- 
tance of ten or twelve miles. Small and inadequate as the new 
steamers are, they were, of course, a great improvement upon 
the old ones, and for a short time they were well patronized. 
In cold weather, however, the patronage fell off very markedly, 
because the steamers have no deck houses, the only shelter 
above decks being provided by *flimsy awnings. In rainy 
weather, passengers on these steamers could get in out of the 
dampness only by going into the little cabin, the floor of which 
is below the waterline, and which is dark and unventilated. In 
spite, however, of the great falling off in patronage during the 
winter, the County Council ran the boats with almost the same 
frequency as during the summer. The result was that the deficit 
during the first year amounted to $250,000, in place of the $30,- 
000 which had been expected. Estimates for the next year indi- 
cate a similar deficit, and, owing to the extension on both sides of 
the river of electric lines, it has seemed probable that this deficit 
might ultimately become much greater. As a result of the great 
expense of keeping up a service which is not well patronized, it 
has been decided to lay off these boats during the winter season, 
beginning with October 1. Up to the date just mentioned the 
total cost of the enterprise, including the buying up of the line, 
the cost of the boats and the deficit, has figured out more than 
$1,200,000. 


Keel plates were laid December 3 in the dockyard at Ports- 
mouth for a new battleship which, it is announced, will be larger 
and more powerful than the Dreadnought. Much of the pre- 
liminary work having already been done, as in the case of the 
former ship, it is expected that the construction will progress 
rapidly. 
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FOURTEENTH ANNUAL MEETING OF THE SOCIETY 
OF NAVAL ARCHITECTS AND MARINE ENGINEERS. 


The fourteenth annual convention of this society took place 
in New York on Thursday and Friday, November 22 and 23, 
1906. ‘The first session was called to order by the president, 
Rear Admiral Francis ‘I. Bowles, president of the Fore River 
Shipbuilding Company. 

The secretary-treasurer in his report on the condition of the 
society at the close of the fiscal year ending October 31, 1906, 
showed a total membership of 857, as compared with 862 a year 
ago. From the financial point of view the society is in a very 
good condition, the total receipts during the year having 
amounted to $10,396, which, added to $1,009 on hand at the be- 
ginning of the year, showed a total available of $11,405. Expen- 
ditures connected with the publication of Volume XIII of the 
Proceedings, and miscellaneous printing, amounted to $6,861, 
and other expenditures brought the total up to $10,131, leaving 
a balance to the credit of the society of $1,274. ‘The statement 
of resources and liabilities showed total resources, after deduct- 
ing doubtful accounts, amounting to $24,895. As the liabilities 
are nil, these resources represent the net assets of the society at 
the present date. The increase over last year is $405. 

The following elections of new members took place: 


Life Associate, 1—Cornelius Vanderbilt, 30 Pine street, New 
York. 

Members, 20.—Frederick Wallace Baker; Charles E. Burney; 
Halwell Selden Colby; Wm. T. Donnelly, consulting mechanical 
engineer, 780 East 18th street, Flatbush, Brooklyn; R. T. Hall, 
commander, U. S. Navy, Navy Department, Washington, D. C.; 
Georges Hart, chief engineer, 99 Rue La Fayette, Paris; John J. 
Herrick, mechanical engineer, Department of Docks and 
Ferries, 27 Madison avenue, Tompkinsville, S. I.; Andrew 
Laing, director and general manager, The Wallsend Slipway 
and Engineering Co., Wallsend-on-Tyne, England; Simon Lake, 
Bridgeport, Conn.; Robert McGregor, superintending engineeer, 
Metropolitan Steamship Co., India Wharf, Boston, Mass., 55 
Vernon street, Brookline, Mass.; William T. Nevins, superin- 
tendent of construction, Sherman Co., Chicago; Frederick S. 
Nock, naval architect, East Greenwich, R. I.; Antonio C. Pes- 
sano, president Great Lakes Engineering Works, Detroit, Mich.; 
O. C. Roeder, consulting engineer, 38 Klauprecht street, Karls- 
ruhe, Germany; Joseph A. Scott, naval architect, 95 Liberty 
street, New York; Charles Skentelbery, consulting engineer, 
Jacobs, Davies and Barringer, 95 Milk street, Boston; A. C. 
Smith, general superintendent, Chicago Shipway Co.; Dwight 
True, chief hull draftsman, Great Lakes Engineering Works, 
Detroit, Mich.; William E. Waterhouse, naval architect and en- 
gineer, I5 Whitehall street, New York; Llewellyn Williams, 
superintendent of refrigeration, United Fruit Co., 131 State 
street, Boston. _ 


Promotion to Member, 1.—\l. H. Chandler, lieutenant com- 
mander. U. S. Navy Department, Washington, D. C. 

Associates, 14—Edward B. Barry, captain U. S. N., care of 
postmaster, New York; R. D. Bucknam, captain, U. S. embassy, 
Constantinople, Turkey; Arthur T. Chester, The Aeolian Co., 
362 Fifth avenue, New York; Maxwell W. Day, assistant en- 
gineer, power and mining department, General Electric Co., 
Schenectady, N. Y.; W. A. Engeman, president, Benvenue Gran- 
ite Co. 4t Park Row, New York; W. B. Fogarty, assistant 
naval constructor, U. S. N., Navy Yard, Portsmouth, N. H.; 
Adrian Gips, general agent, Holland-America Line, 39 Broad- 
way, New York; Richard Henderson, captain, U. S. N., Salis- 
bury, N. C.; William F. Piek, Jr., Holland-America Line, Rot- 
terdam, Holland; H. Raouf, I. O. N., British P. O., Constanti- 
nople, Turkey; Walter H. Singer, general manager, Singer Dock 
Co., Duluth, Minn.; J. A. Spillman, assistant naval constructor, 
U. S. N., Navy Yard, Norfolk, Va.; Henry R. Sutphen, vice- 
president and general manager, Electric Launch Co., Bayonne, 


N. J.; S. B. Thomas, lieutenant, U. S. N., Torpedo Station, 
Newport, R. IL. 

Juniors, 6—Joseph Barraja-Frauenfelder, Quincy, Mass.; 
Daniel M. Callis, estimator, scientific department, Maryland 


‘Steel Co., Sparrow’s Point, Md.; Francis J. French, ship drafts- 


man, construction and repair départment, New Orleans, La.; 
Dwight S. Simpson; William L. Wallace, Jr., fellow in naval 
architecture, Cornell University, Ithaca, N. Y.; Daniel I. Whit- 
telsey, superintendent, Williams-Whittelsey Co., Steinway, Long 
Island City. 

In a resolution unanimously adopted by the society, and pre- 
sented by a committee, of which Mr. Charles H. Haswell was 
chairman, thanks were extended to the Honorable Secretary of 
State for his advocacy of some measure of relief to the merchant 
shipping of the United States engaged in the foreign trade. The 
president of the society was re-elected for a term of three years, 
after which, in accordance with provisions of an amendment 
to the constitution adopted last year, he will be ineligible to 
immedate re-election. ‘I'wo members of council, W. D. Forbes 
and D. W. Taylor, were also re-elected to succeed themselves. 
On the evening of Friday, November 23, the annual banquet 
took place at Delmonico’s, the society being addressed by Secre- 
tary of the Navy Charles J. Bonaparte, Rear Admirals Joseph 
B. Coghlan and Francis 'T. Bowles, Messrs. John Craig, Walter 
M. McFarland, and others. 


THE PRESIDENT’S ADDRESS. 


The affairs of your society are set forth in the report of the 
secretary-treasurer, adopted by the Council, and while generally 
in satisfactory condition, the society's membership, exclusive of 
the 37 elected this morning, standing at 857, shows a slight reduc- 
tion for the year. The financial condition of the society is satis- 
factory, and shows a slight improvement during the year, the 
society’s total resources amounting to $24,895. A matter calling 
for remark is the large amount owing for delinquent dues, 
amounting to $6,054. This is evidence of a continued depres- 
sion in the shipbuilding industry, and it has been the policy of 
the society’s management to deal leniently with it, anticipating 
or trusting that the majority of its delinquent members will 
desire and do desire to continue their membership. 

While the government’s record of commercial shipbuilding for 
the past fiscal year indicates a pitifully small showing of steel 
construction on the seaboard, it is a gratification to the Chair 
to be able to indicate a great improvement for the coming year, 
and evidences of a more satisfactory showing for shipbuilding 
generally than has ever taken place in the life of this society. 
During the fiscal year ending June 30, 1906, the United States 
built and documented 1,221 vessels, including canal boats and 
barges, of 418,745 gross tons, compared with 1,102 vessels of 330,- 
316 gross tons for the previous year. The steel steam tonnage 
was 118,790 gross tons greater than during the previous fiscal 
year, and all other forms of construction together show a de- 
crease. On the seaboard, only three steamers, of 15,344 tons, 
were built, and ten vessels, of 16,681 tons, for river and bay ser- 
vice. On the Great Lakes the majority of the tonnage was built, 
consisting almost wholly of large steam cargo vessels, forty in 
number, and amounting to 232,366 tons. During the current fiscal 
year, vessels have been begun on the lakes indicating even 
greater activity than for last year; and orders have been givett 
for vessels on the seaboard ior the coast trade indicating a con- 
siderable demand for steel steam tonnage for that service. It is 
probable that the output of merchant vessels, almost wholly in 
steam vessels, for the year 1907, will exceed the greatest amount 
ever built for one year in the United States, namely: 1855, when 
583,450 tons were constructed. 

On July 1, 1906, 78 merchant vessels, of 159,000 tons, were 
under construction on the coast, against 49, of 86,000, the year 
preceding. Of these 78 vessels, only two will engage in foreign 
trade, and these are to take the place of two steamships bought 
by the government for its line to the isthmus of Panama. On 
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the lakes, 40 vessels of 223,000 tons were under construction on 
July 1, against 27 vessels of 104,000 tons a year ago. 

It is gratifying to be able to predict, confidently, that we in 
the United States shall not be much longer subject to the re- 
proach that our tonnage in the foreign trade is less now than 
it was one hundred years ago. ‘The bill prepared by the Mer- 
chant Marine Commission for the development of foreign com- 
merce under the American flag, passed the Senate of the United 
States at the last session of Congress, and is now before the 
Committee on Commerce of the House of Representatives, at 
whose hearings during the last session much favorable comment 
was developed from widely diversified interests throughout the 
United States. ; 

lihu Root, that distinguished citizen of New York, now 
Secretary of State, has recently returned from a trip around 
South America, and after making a careful study of our com- 
mercial relations, has become convinced of the methods which 
should be followed in developing our commerce with that great 
country. He has expressed his judgment upon the bill of the 
Merchant Marine Commission in no uncertain terms, and [| 
quote with pleasure from his address before the Trans-Missis- 
sippi Commercial! Congress in Kansas City, on November 20. 
After reciting the now unquestioned fact of the subsidies paid 
by other maritime nations to their steamship lines, he says: 

“Tt is estimated that about $28,000,000 a year is paid by our 
commercial competitors to their steamship lines. Against these 
advantages to his competitor the American shipowner has to 
contend; and it is manifest that the subsidized ship can afford 
to carry freight at cost for a long enough period to drive him out 
of business. We are living in a world not of natural competition, 
but of subsidized competition. State aid to steamship lines is 
as much a part of the commercial system of our day as state 
employment of consuls to promote business. 

“Tt will be observed that both of these disadvantages under 
which the American shipowner labors are artificial; they are 
created by governmental action; one by our own government in 
raising the standard of wages and living, by the protective tariff, 
the other by foreign governments in paying subsidies to their 
ships for the promotion of their own trade. For the American 
shipowner it is not a contest of intelligence, skill, industry and 
thrift dgainst similar qualities in his competitors; it is a contest 
against his competitors and his competitors’ governments, and 
his own government also. 

“Plainly these disadvantages created by governmental action 
can be neutralized only by governmental action, and should be 
neutralized by such action.” 

He then discusses the remedies proposed,and after a careful 
discussion of the suggestion of free ships and discriminative 
duties, which he rejects, the former as an inexpedient one which 
would merely sacrifice the American shipbuilding industry and 
the latter as one which cannot be seriously considered from its 
interference with existing commercial treaties and relations, he 
says: 

“There remains the third and obvious method—to neutralize 
the artificial disadvantages imposed upon American shipping 
through the action of our own government and foreign govern- 
ments by an equivalent advantage in the form of a subsidy or 
subvention. In my opinion, this is what should be done; it is 
the sensible and fair thing to do. It is what must be done if we 
would have a revival of our shipping and the desired development 
of our foreign trade. We cannot repeal the protective tariff; no 
political party dreams of repealing it; we do not wish to lower 
the standard of American living or American wages. We should 
give back to the shipowner what we take away from him for 
the purpose of maintaining that standard; and unless we do 
give it back we shall continue to go without ships. How can the 
expenditure cf public money for the improvement of rivers and 
harbors to promote trade be justified upon any grounds which 
do not also sustain this proposal? Would any one reverse the 


- profit in building up the business of the country.’ 


policy that granted aid to the Pacific railroads, the pioneers of 
our enormous internal commerce, the agencies that built up the 
great traffic which has enabled half a dozen other roads to be 
built in later years without assistance? 

“Such subventions would not be gifts. They would be at 
once compensation for injuries inflicted upon American shipping 
by American laws, and the consideration for benefits received 
by the whole American people—not the shippers or shipbuilders 
or the sailors alone, but by every manufacturer, every miner, 
every farmer, every merchant whose prosperity depends upon a 
market for his products. 

“The provision for such just compensation should be carefully 
shaped and directed so that it will go to individual advantage 
only so far as the individual is enabled by it to earn a reasonable 
b) 

During the past year, American shipbuilders have undertaken 
the introduction of the coming motive power—turbine machinery. 
The first vessel for coast service equipped with turbine engines; 
which has recently made her successful trial, was under the con- 
struction of one of the ablest and most popular members of this 
society. ‘The Navy Department has contracted for two scout 
vessels with turbine engines, and is apparently about to introduce 
turbine engines in battleships. Other turbine vessels for coast 
service have been contracted for and will be delivered at an 
early date. 

American shipbuilders have reason to be proud of the naval 
vessels completed during the past year. The number of first 
class vessels, battleships and armored cruisers, completed and 
accepted during the past year has been exceptionally large, but 
the amount of new tonnage begun or authorized shows a great 
falling off. It is anticipated by members of our society that the 
developments in marine engineering during the past year will 
exercise a marked effect on new naval construction. 


PAPERS AT FIRST SESSION. » 


THURSDAY MORNING. 
A FIRE=PROOF FERRY-BOAT. 


BY F. L. DUBOSQUE. 


~ 


This paper will be found published in full at page 18. 
PAPERS I AND II WERE DISCUSSED TOGETHER. 


CONSTRUCTION OF A_ FIRE-PROCF EXCURSION 
STEAMER. 


BY WILLIAM GATEWOOD. 


ABSTRACT, 
This is a description of the steamboat Jamestown, which was 


‘illustrated and described at page 421 in our November number. 


The term “fire-proof’ as applied to such a vessel means not 
that it is incapable of destruction by fire, but that the amount of 
combustible material built into the vessel has been limited to 
such an extent, and what is used is so protected and distributed, 
that the chances of a fire starting on board are greatly reduced, 
and the spread of fire, should one get a start, would be practi- 
cally impossible. 

In the design, no trouble was experienced in this connection 
below the main deck, as the hull was constructed of steel through- 
out. Above the main deck, however, considerable trouble was 
experienced in settling upon the design. It was at first con- 
sidered practical to build the saloon and shade decks of light 
steel riveted to steel beams, but after several experimental sec- 
tions had been built, it was decided that exposure to the sun and 
weather and the difficulties attending upon buckling due to the 
riveting of thin material, would require a thickness of plating no 
less than three-sixteenths inch. The weight of such plating 
would have reduced stability to an inadmissible degree. The 
result was that pine decking was laid upon steel angle beams, 
the under surface of the decking being covered with thin sheet 
steel rolled with shallow corrugations. 

The usual canvas covering for the decks was not considered 
satisfactory on account of danger from but 


cigar stubs; 
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asbestos tiling was found unsuitable because of lack of toughness. 
The final covering consisted of canvas to secure water tightness, 
and on this interlocking rubber tiling. It is thus seen that most 
of the wood that is used is covered with non-inflammable 
material. 


DISCUSSION. 


Frank B. King.—linoleum is a fire resistant up to a certain 
point, but after that it appears to be a distinct promoter of fire. 
The same may be said of rubber tiling, which is usually quite 
resinous, and when once ignited will burn rapidly. Both of these 
substances are rather difficult to ignite, but both are dangerous 
when a fire is already under way. With regard to wood fram- 
ings and other fittings which are ordinarily made of wood, and 
which in the ferryboat described have been covered with sheet 
copper pressed on by special machinery, it would be a tremendous 
advantage if some means could be found whereby copper could 
be deposited upon these framings by some process analagous to 
galvanic action. 

With regard to corrugated steel partitions; any motion of the 
vessel would be liable to cause these to make considerable noise. 
They may, however, be made of extreme stiffness by the simple 
expedient of fitting a double thickness, the corrugations in the 
one thickness running at right angles to those in the other. 
Another suggestion that might be made, and which would result 
in the production of an extremely stiff partition, would be to 
follow the idea carried out in photographic mailing board, where 
corrugations are placed between two plane surfaces. To prevent 
partitions of this character from sweating, they are frequently 
covered with cork paint. It might be suggested that a muslin 
covering thoroughly painted would give results fully equal to the 
cork, and at probably less expense and weight. 


Stephenson Taylor—The Fall River Line steamer Bristol, 
which was burned in 1888, was the immediate predecessor of the 
Plymouth, which was burned last March. In fact, the existence 
of the Plymouth was due to the burning of the Bristol, which 
necessitated the building of a new steamer. Both of these 
steamers burned at a time when they were almost empty of 
people. ‘The unceasing vigilance displayed by the Fall River 
Line officers and employees while the boats are in actual service 
has so far prevented the occurrence of any such catastrophe 
when passengers were aboard. 

The problem of rendering a boat of this character fireproof is 
one of infinitely greater complexity than is the case with a ferry- 
boat, particularly when the latter, as in the one described, has 
only a single deck above the main hull. Passengers on vessels 
like the sound steamers require invariably that their rooms shall 
be up in the air. They will not accept rooms in the hull, as is 
the position of so many of the staterooms on Atlantic liners. 
The result is, there is a tremendous structure above the main 
deck, and any attempt to fit fireproofing of the character de- 
manded by present requirements would involve a great amount 
of expense, and would result in placing excessive weights at such 
a height as to render doubtful the provision of a proper sta- 
bility for the vessel. Of course, in the case of the ferryboat, a 
very large proportion of the side is made up of the glass win- 
dows, and this glass would have the same weight, whether the 
fittings are fireproof or not. Such conditions do not obtain in 
like measure on a sound steamer, hence it is not possible to 
make the same relative saving in weight. 

The provision of steel bulkheads or partitions gives a structure 
which is extremely noisy in a seaway, and it is very hot in hot 
weather and cold in cold weather. It is a condition of affairs 
which passengers will not accept, and we must, therefore, look 
to some other means of providing for their safety. On a man- 
.of-war, where such partitions are fitted, the occupants have to 
remain there whether they wish or not, but the same is not true 
in a passenger boat. The Plymouth was fitted with a sprinkler 
system designed to operate whenever the heat in any compart- 
ment caused a fusible plug to blow out. Some passengers might 


object to a sudden and unpremeditated shower bath in the mid- 
dle of the night. 


G. W. Dickie—It seems to me that where corrugated iron is 
fitted in this way there will be liable to be found corrosion back 
of it. With regard to the form of boilers used, the author of 
the paper seems to prefer the watertube as being less dangerous. 
The Scotch boiler has a good record so far as explosions are 
concerned. It seems to me that the watertube boiler would be 
the more apt to cause a fire, inasmuch as the furnace is in most 
types outside the main structure of the boiler. 


Spencer Miller—tiIt seems to me that the problem of rendering 
fireproof, or nearly so, a vessel of the ferryboat or sound steamer 
character need not necessarily involve making her so proof 
against fire as to render it impossible for her to be consumed. If 
the fire could be held in check, or retarded, for a period of half 
an hour, that would appear to be all the requirement necessary 
in the case; for these vessels operate so close to shore that relays 
of their lifeboats could take care of passengers and crew within 
that space of time. This is, of course, on the assumption that 
such vessels carry boats in wholly insufficient quantity to take 
care of the entire complement at one loading. 


William Gatewood.—Regarding the inflammability of rubber 
tiling; one of the Lackawanna ferryboats caught fire some 
months ago, and it was generally understood at the time that the 
rubber tiling on the decks, by retarding the progress of the fire 
until it could be properly fought, was what saved the boat from 
destruction. ‘This tiling has been found unsatisfactory on the 
Jamestown for various reasons, it having shown a disposition to 
work loose, and to retain water under it. No proper substitute 
has yet been found, and it is probable that the deck will be cov- 
ered with canvas heavily painted. ‘This is merely a makeshift 
device. 

F. L. Du Bosque.—As to the increased expense of building the 
Hammonton in a fireproof manner as compared with the usual 
construction, I will say that the 7 percent mentioned in the 
paper was a percentage on the total cost of the vessel, and not 
on the joiner work alone. The latter cost probably double what 
the ordinary construction would have cost. The composition of 
asbestos and.cement used in the partitions has proved itself very 
highly fire resistant, as may be realized from the fact that a 
powerful burner, capable of sending a heavy flame to a distance 
of six feet, was directed against a sample at a distance of one 
foot, and played at full force for six hours. The result was 
that the sample was badly blackened, but sustained no evidence 
whatever of any disintegration. Below the main deck the water- 
tight bulkheads are fitted with United States navy standard 
watertight doors. The metal seats are so similar in appearance 
and general feeling to wood that the average passenger will not 
appreciate the difference. They are not hard or uncomfortable, 
as might be expected from a mere statement of the material 
used. 

PERFORMANCE OF THE PADDLE-WHEEL STEAM= 
BOAT NEW YORK, OF THE HUDSON RIVER 
DAY LINE. / 
BY PROFESSOR JAMES E. DENTON. 
This paper will be found published in full at page 23. 4 
DISCUSSION. ] 

Stephenson Taylor—It might be mentioned that the steamer 
New York, as she now exists, is 30 feet longer than was the case 
with the original vessel. As first built, the steamer had a length 
of 300 feet, and a draft of 5 feet 10 inches. The displacement 
was about 1,000 tons, as compared with 1,240 tons, and the block 
coefficient was 0.50, as compared with 0.548 at present. The 
paddle-wheels were also larger, having an outside diameter of 
30 feet 2 inches, with paddles 3 feet 9 inches wide and a dip into 
the water of 4 feet 2 inches when the vessel was stationary, and 
4 feet 6 inches when running. The lengthening of the vessel 
took place between the boilers and the paddle-wheels, which 
accounts in some measure for the position of the latter. 
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A trial trip, run May 23, 1888, over a course of one mile, 
showed as the mean of two runs in opposite directions an 
average of 22.8 miles per hour, with 3234 revolutions per minute. 
This was attained by the development of much more power than 
was shown in the present test. The average of three runs over 
this course gave a speed of 22.5 miles per hour. 

It might be remarked that the results shown on the present 
trial gave an exceedingly good figure for the horsepower devel- 
oped per square foot of grate, with simple engines. 


PAPERS AT SECOND SESSION. 
THURSDAY AFTERNOON. 


PERSONAL IMPRESSIONS OF SHIP-MODEL TOWING 
STATIONS. 


BY PROFESSOR C. H. PEABODY. 
This paper will be found published in full at page 25. 


PAPERS IV AND V WERE DISCUSSED TOGETHER. 


THE EXPERIMENTAL TANK AT THE UNIVERSITY OF 


MICHIGAN. 


BY PROFESSOR HERBERT C. SADLER, SC. D. 
ABSTRACT. 


This is a brief description of the experimental model tank 
included in the basement of one wing of the new engineering 
building at Ann Arbor. The tank is 300 feet long, 22 feet wide 
and has a depth of water of 10 feet. The construction is of con- 
crete throughout, the sides forming the foundation walls of the 
building. The bottom is arched, and reinforced with expanded 
metal. Along each side is a concrete bracket for carrying the 
rails for the dynamometer truck. At the south end is a dry- 
dock, with filters through which the tank is filled. A gallery 
extends along each side. A model preparation room is situated 
at the south end, and machinery has been installed for the prepa- 
ration of models measuring from 10 to 14 feet in length. 

The dynamometer truck consists of beams and channels car- 
rying a driving motor, and a motor-generator set for supplying 
power. The truck is capable of being driven at speeds varying 
from 15 to 800 feet per minute, speed regulation being obtained 
from a controller. A towing dynamometer is connected by 
suitable mechanism with a recording drum, giving an autographic 
result of each experiment, somewhat after the manner of an 
ordinary indicator card. ‘The instrument is carefully calibrated, 
in order to obtain means for reading the results. 


DISCUSSION. 


D. W. Taylor.—The use of paraffin for models is inadmissible 
in Washington on account of the high temperature experienced 
through most of the summer. For this reason wood is used by 
us exclusively. Above seventy-five degrees Fahrenheit paraffin 
may be said to be a sort of liquid or semi-fluid, because of the 
fact that it changes its shape; although, on account of its extreme 
viscosity, this change is very slow. It has come to my attention 
that in the new French Admiralty experimental tank much 
trouble has been experienced with paraffin models, because of the 
high summer temperatures in Paris. The last summer was a 
particularly warm one, and the difficulties were probably exagger- 
ated, but it is certain that paraffin did not give results as definite 
as might have been desired. 

We use in Washington models of about 20 feet in length, in 
preference to those of 12 feet used elsewhere, for two reasons. 
One is that the displacement is thereby made about five times as 
great as with the smaller models, and the application of the law 
of comparison is thus more closely to be relied upon. ‘The 
other is that in the measurement of the forces involved there 
is less liability to serious error, because of the fact that accidental 
errors of observation are of much less relative importance. Even 
with the 20-foot model the resistance recorded is frequently 
below 10 pounds. This would mean less than two pounds for 
the 12-foot model, with consequent liability to greater relative 
discrepancies, due to small errors. 


Tests of models with and without appendages give very dif- 
ferent results with regard to resistance. Warships in particular 
have appendages of considerable size, resistance and complexity, 
including bilge and docking keels, propeller struts and bosses, 
etc. The resistance due to these appendages is usually about Io 
percent of the total resistance of the vessel, and sometimes rises 
above 15 percent in particular cases. It is difficult to apply 
these appendages to paraffin models with sufficient exactness for 
our purpose, which fact furnishes another reason for making use 
of wooden models. 

The subject of hollow lines as compared with straight or con- 
vex lines in the hull is one which is not thoroughly determined. 
At certain speeds and in smooth water there is a definite ad- 
vantage due to the proper use of hollow lines. These speeds 
are about those represented in knots by the square root of the 
length of the vessel in feet. At such speeds, however, as are 
attained by vessels of the torpedo boat type, hollow lines present 
a distinct disadvantage. ‘The lines here should be either straight 


/or slightly full. 


Professor Sadler’s method of recording results of resistance 
tests in pounds per ton of displacement seems to me to be the 
best method yet devised, as it takes account of all the varying 
factors in the case, and gives results which may be applied 
directly for comparative or design purposes. With regard to the 
running of models at a predetermined draft, the capillary attrac- 
tion of the water against the sides of the model would render 
the exact determination of draft a matter of some uncertainty. 
Not only this, but the actual shape of the model might not be 
known with sufficient exactness to enable the displacement to 
be figured very closely from these drafts as recorded. It is, 
therefore, advisable to carry out such experiments upon a basis 
of displacement of the model, instead of predetermined draft. 
It is quite easy to weigh the model, and if any changes are made 
in the weights aboard, proper account may be taken of these as 
the changes are made, and thus the actual displacement at any 
given moment may be accurately known. 


Professor H. C. Sadler—In our tank in the University of 
Michigan we have used paraffin for models, chiefly because of its 
cheapness. We have not all the money which might be desired 
for carrying on these experiments, and have to make the best 
use of what we have. We have little difficulty due to change of 
shape on account of high temperatures. We suspended ten-foot 
models in the water for several weeks, and measured the sag 
at the center, which we found to be only about one-eighth inch. 
After several weeks’ further suspension no further sag was 
noticeable. 


MODEL BASIN GLEANINGS. 
BY D. W. TAYLOR, U. S. N. 
ABSTRACT. 

Propeller experiments at the naval model basin in Washington 
have been continued, a number of tests having been made cover- 
ing such subjects as the rake of propeller blades, thickness of 
blades, form of blade sections, shape of blade, the suction or 
thrust deduction forward of a propeller, resulting from the reac- 
tion between the propeller and the ship, and the application of 
the law of comparison, so far as it relates to experiments upon 
propeller wheels. Fifteen propellers were tried under this latter 
heading, of diameters ranging from 8 to 24 inches, and arranged 
in five groups each of which contained propellers of 0.6, 1.0, and 
1.5 pitch ratio. 

The author makes the observation that there is very good 
theoretical basis for concluding that the law of comparison can- 
not apply exactly to propellers, it being based upon the assump- 
tion of precisely similar motions in the case of a model and the 
full sized screw. When applied to fluids, there must be no dis- 
continuity of motion, with resultant eddying. As a matter of 
fact, however, there is discontinuity of motion in the operation of 
propellers, and eddying around the column of water acted upon 
within the screw disk. It appears reasonable to suppose that for 
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a fraction of the disk represented by 90 or 95 percent, the law of 
comparison applies with substantial accuracy, but that it fails for 
the remaining portion. 

For propellers working in the open, the blade with a moderate 
rake aft has no appreciable superiority over the perpendicular 
blade; while the blade raked forward is slightly inferior to the 
others. ‘he broad tipped blade, as might be expected, absorbs 
more power and delivers more thrust than the narrower one. 
As regards efficiency, the very narrow tips have distinctly the 
best of it, except for the fine pitch, and the elliptical blade ap- 
pears to be slightly more efficient. than the broader tipped blade. 
The fine pointed blades, however, are undoubtedly more liable 
to cavitation. 

PAPERS VI AND VII WERE DISCUSSED TOGETHER. 

A COMPARISON OF DURAND’S AND CURTIS AND 
HEWINS’ PROPELLER EXPERIMENTS OF rg905. 
BY EDWIN A. STEVENS. 

This paper will be found published in full at page 27. 

DISCUSSION. 

Professor G. R. McDermott.—In order to make a proper com- 
parison between experimental results of this character, they 
should be worked out or plotted on the same sort of basis. For 
example: the speaker has compared the results as published by 
Durand and ‘Iaylor with those of Froude and Rota, and found 
that whereas the two latter used the virtual slip, based on the 
development of zero thrust with zero slip, the two former used 
the conventional slip, and their curves show a decided positive 
thrust with no slip. It is simply a question of the longitudinal 
displacement on the curve of the positions of the various values 
of the slip. 


H. M. McEntee—A standard method of plotting results of ex- 
periments of this character would be a splendid thing to adopt, 
and it would seem that this society should formulate such a 
method, which might include the reduction of all results to a 
standard diameter of one foot and speed of advance of one knot. 
On this basis, efficiency should be plotted on thrust. It would, 
of course, be assumed that the thrust and other dynamical ele- 
ments of the action of the propeller would vary as the square of 
the speed of advance, and also as the square of the diameter. 


D. W. Taylor—In connection with the comparisons between 
Professor Durand’s results and those obtained under my super- 
vision; it is only fair to remark that the blades of Professor Du- 
rand’s propellers varied quite markedly from mine both in shape 
and contour, in width of blade and in thickness. Professor 
Durand varied the thickness directly with the width, while my 
propellers had a constant schedule of thickness for all widths of 
blade. The experiments shown on varying blade thicknesses 
serve to give indications that by applying a proper correction for 
the thickness of the blade his results and mine would be brought 
much closer together. 

It may be said in general that cavitation depends upon the 
thrust of the propeller per square inch of projected area, and 
upon the acceleration of the water at the point in question, the 
one being dependent in large measure upon the other. The ill 
effects due to cavitation are obviated by increasing the width of 
the blade, and thereby reducing the amount of thrust developed 
per square inch of area. It seems to me, however, that although 
this result is experienced from increasing the width of the blade, 
the actual gain comes from the fact that this increase in width, 
with in general no increase in the thickness of the blade, is ac- 
complished by a decrease in the angle of entrance, and hence in 
the disturbance caused by the blade in cutting the water. 


PAPERS AT THIRD SESSION. 
FRIDAY MORNING. 
A MODERN FLEET. 


BY CAPTAIN E. B. BARRY, U. S. N. 
ABSTRACT. 
The growing demands of armor, battery, engines, boilers and 
coal have reduced available stowage for other parts of the equip- 


ment of a war vessel, and, consequently, shortened the time 
which the vessel can keep the sea to such an extent as to require 
coal and provision depots near at hand in all naval operations. 
A ship’s diminishing supplies can be replenished by going to the 
depot herself; by meeting cargo carriers in some convenient port; 
or by transferring on the open sea. ‘The last is by all means 
the best except when weather and other unforeseen circumstances 
interfere. In outlining the developments of fighting ships draw- 
ings are given of the latest classes of battleships and armored 
cruisers, showing the gradual approach to simplification of bat- 
tery, and reduction in armor thickness with gradual spread in 
the area which it covers. Great speed in battleships is being 
demanded, and there seems to be no way to supply the necessary 
weight except by additional displacement. 

Homogeneity of size, speed, coal capacity, battery power and 
tactical maneuvering qualities are potent factors in an efficient 
fleet. It is only by the construction of types, and not of indi- 
vidual ships, and by the formation of homogeneous divisions of 
a nearly homogeneous fleet that a nation can develop a navy of 
such a chatacter as to be of the highest possible use in time of 
war. 

The modern battleship has the maximum available battery 
power on either beam, with bow and stern fire considerably less; 
bow fire frequently superior to stern fire. Her armor protects 
her vitals against all but the heaviest projectiles, and they can 
penetrate it only under favorable angles of impact. She is en- 
gined and boilered to attain the best speed possible, and carries 
as much coal as space will permit. 


DISCUSSION. 

W. J. Baxter—The science of building up a fleet, whether 
naval or mercantile, is much advanced when captains and own- 
ers confer with designers and builders, giving facts and opinions 
relating to the operation of the several devices and fittings, and 
with recommendations as to what is needed, and what things, as 
fitted, are unnecessary. ‘he twin sciences of naval architecture 
and marine engineering are much advanced when this collabora- 
tion takes place. 


Professor William Hovgaard.——The monitor type of vessel 
need not be considered as obsolete. In the last analysis the 
Dreadnought is at present the highest development of the moni- 
tor. Even the smaller types of monitor are still useful under 
certain geographical conditions. It would seem that in waters 
like those of the Philippines this type could fill a very useful 
function for special purposes, and that it would be found profit- 
able to build them for this service. 


John F. Meigs—In considering the armoring of a fleet, we 
know that with a definite weight of armament, composed of guns, 
mounts and ammunition, very different distributions of these 
weights may be made by different designers. With small guns, 
firing rapidly, a great volume of fire can be obtained per minute. 
With larger guns the volume of fire would be less, but the pos- 
sible range of gun would be increased. If the gun is larger than 
is necessary for the penetration of such armor as is carried by 
the enemy at the range at which action takes place, a mistake 
has been made in fitting it. The gun should penetrate and no 
more. 


G. W. Dickie—In fitting out a fleet, the question of oil burn- 
ing is one which is assuming gradually an increased importance. 
It seems to me that soon vessels will be fitted for burning oil, 
either alone or in conjunction with coal, and that this will par- 
ticularly be the case upon our Pacific coast. A discussion like 
this might well include remarks upon the kind of motive power 
to be used in the future. Are we to see our new ships propelled 
by steam turbines, or by explosive engines? We are entering a 
new field, not only in steam engineering but in the development 
of the battery and defensive qualities of our vessels. It might 
be suggested that some armor be so fitted as to render nugatory 
the explosion of a torpedo against the side of the ship. 

Rear Admiral F. T. Bowles—The subject of simplification on 
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board ship is one which is deserving of the highest attention. 
The officer who argues in favor of simplifying the battery equip- 
ment might well consider the advisability of dispensing with an 
office which is never used, and with typewriters and other office 
equipment features for which is found only an occasional need. 
The saying that would thus be effected in weight could very 
properly be put into ammunition. 


RECENT DEVELOPMENTS IN ARMOR AND 
ARMAMENT. 


BY JOHN F. MEIGS. 
ABSTRACT. 


The tendency in the past few years has been to increase the 
area of the sides of ships covered by armor, and to increase the 
power of the guns. Armor has been improved materially by 
increasing the hardness of the exterior face and the toughness 
of the back, the latter quality resisting cracking and disintegra- 
tion. Projectiles have been improved in the same manner. ‘he 
contest between the efficiency of armor and that of projectiles 
has been going on continuously for half a century. The 
growth in the direction of using a large number of guns of a 
heavy caliber has been going on for fifteen years, being started 
by the Oregon class in the United States. The increase in the 
heavy caliber guns is laid to the introduction of a large number 
of circular or nearly circular turrets, in which the guns are 
usually mounted in pairs, although in some cases they are placed 
singly in the turrets. At the same time developments have 
taken place in the breech mechanism of heavy guns, permitting 
a great increase in the number of shots fired per minute, and 
training has done so much to improve the accuracy of the fire 
that results impossible five years ago are now of every day 
occurrence. 


DISCUSSION, 


Professor William Hovgaard—In the development of the 
science of arming ships with heavy guns, the English navy car- 
ried sizes up to I10-ton guns fitted in the Benbow, Victoria and 
Sans Pareil. On account, however, of troubles experienced with 
these mammoth pieces of ordnance, due to the dropping of the 
chase and opening of cracks, and because of the very long time 
required to build such a gun, it being found necessary to delay 
the completion of a vessel until the gun could be finished, it was 
decided to abandon such heavy weapons. Another reason was 
that with the displacements then in vogue only two such guns 
could be carried on a single ship, and it was considered undesir- 
able to make any decided increase in dimensions. Another 
point of undesirability was the very slow rate at which these 
guns could be fired, mainly because of the very heavy ammuni- 
tion which was used. 

The turret design shown in the paper reverts in certain meas- 
ure to the old closed type of turret, but differs markedly in the 
shape of the hood. It seems to me that difficulty would be experi- 
enced by reason of the possibility that a shot might become 
wedged between the deck and the lower edge of the turret 
armor. In the new French design, the turret is so constructed 
that its armor overhangs the barbette in a sort of apron, and 
thereby prevents all possibility of any such difficulty. In the 
case of the barbettes shown, where the lower portion is of con- 
siderably smaller size than the upper, and of smaller diameter 
than the rolls upon which the turret turns, this seems to me a 
very unsafe construction, because of the fact that the foundation 
of the roller track is liable to damage by hostile shells. 


Henry Capdevielle—A disadvantage in decreasing the diame- 
ter of the barbette in the interest of saving weight, as has been 
done in the design presented, is that the roller path cannot be 
easily inspected, which seems to be a necessity in turrets and 
barbettes as now fitted. Another disadvantage of the design has 
to do with the very slight elevation of the top of the barbette 
above the main deck. This would permit water to get in easily, 
and flood the handling room and base of the barbette. 


John F. Meigs.—The spiking of the turret by the introduction 
of a shell between the turret and barbette is, I think, unavoid- 
able in the balanced type of turret, however this type may be 
fitted. In order that the turret may be balanced, the center of 
eravity of the turret must be over the center or axis of the 
barbette. In order that the port opening for the guns may be 
made as small as possible consistent with the proper action of 
the guns from the point of view of elevation, it is necessary to 
place the trunnions very close to the front plate of the turret, 
and the great weight involved at this point has necessitated the 
moving of the whole turret bodily to the rear, in order to bal- 
ance the turret as above outlined. 

The smaller barbette placed under the larger one is simply a 
suggestion in the way of saving in the weight of armor applied 
to the protection of the guns, mounts and ammunition communi- 
cation. ‘This saving is made at the expense of a certain degree 
of possibility of damage. It is merely a case of a balancing of 
evils, and choosing the lesser. In any event, this barbette at 
this point in the structure would be behind side armor of some 
thickness, certainly of enough thickness to burst any shells which 
might come there, and thus the element of danger mentioned 
would be markedly reduced. It is, of course, as stated above, 
simply a case of compromise between weight-saving and a 
slightly increased possibility of danger resulting therefrom. 

With regard to water entering the barbette over the low top, 
this might easily be obviated by the provision of a sheet steel 
sheath or guard around the barbette, or fitted as a water shed 
across the deck of the vessel, such as is done in battleships and 
ocean steamships. ‘This matter could easily be taken care of in 
some such manner. 


NOTES ON THE DEVELOPMENT OF WARSHIP 
DESIGN. 


BY R. H. M. ROBINSON, U. S. N. 
ABSTRACT. 


In naval designs the naval architect is not hampered by many 
of the regulations governing the operation, inspection and con- 
struction of merchant ships, or by the rules of registration socie- 
ties as to scantlings and distribution of material in the hulls 
and appurtenances. It has been asserted that warships are too 
flimsily constructed, but their operation under various conditions 
of service have proved them structurally and locally sufficiently 
strong, in spite of the smaller percentage of weight allotted to the 
hull structures of warships than is the case in merchant ships. 
The same comment applies to the propelling machinery. 

The criticism of any ship may justly be made only after a 
careful consideration of the state of knowledge on the subject 
at the time of her design. Often the high development of one 
feature in a warship has rendered inadvisable the continuation 
of another feature which was desirable in its original inception. 
As an example, the ram is now gradually disappearing on the 
high development of the gun. One of the most difficult prob-- 
lems is that of keeping pace with the rapid changes in naval 
opinion, based generally on experience, but sometimes on pure 
theory. ‘The Spanish-American war demonstrated the necessity 
for the elimination of wood. The adoption of smokeless powder 
has made necessary a provision for low temperature in the 
magazines. 

Improvements in ordnance coincident with improvements in 
armor have made the problem of protection difficult. The opin- 
ion that the large guns of a vessel should be of one caliber has 
facilitated concentration of fire, and permits a redistribution of 
ammunition when the supply of one or more of the guns riins 
low. The development of the steam turbine has contributed 
much to the solution of the speed problem, and it will contribute 
more in the future. ‘The question of the necessity for extreme 
speed is one on which opinions vary widely. The problem of 
speed as now demanded would be impossible of solution but for 

in the means of obtaining it. This includes 
of propellers as well as the question of the 


improvements 
the design 
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propulsive engine. ‘The development of submarine mines, sub- 
marine boats and torpedoes has rendered necessary a minute 
subdivision of the bottoms of ships in order to minimize the 
damage resulting from a danger which is very difficult to avert. 


DISCUSSION. 

Professor William Hovgaard.—It seems to me extremely un- 
wise to abandon in big ships the use of intermediate caliber 
guns. ‘There is a certain work for them to do, which they can do to 
much better advantage than can either the heavy turret guns or 
the smaller torpedo defense weapons, and as a considerable num- 
ber of these guns can be carried on the same weight which 
would be required for a single gun of the heaviest type, it ap- 
pears to me wise to continue fitting them in moderate numbers. 
The design of the Michigan shows that her eight guns can be 
trained through a total of twenty-four right angles, as com- 
pared with only twenty possible if four of the guns had been 
mounted upon the broadsides, in the manner usually adopted. 
To offset this great advantage in range of fire, we have a very 
high target, and the possibility that both turrets at one end of 
the ship might be put out of action simultaneously by a single 
high explosive shell. 

It seems to me that in vessels of this character much might 
be gained in the way of weight saving, or of increase in speed, 
by using small tube boilers instead of the large tubes now so 
common on large ships. A further advantage would accrue 
from the fact that steam could be raised so much more quickly. 
Small tube boilers were fitted upon the Danish armorclad 
Herluf Trolle, and trials showed that it was possible to raise 
steam from cold water so quickly that within twenty-six min- 
utes from the lighting of the fires the vessel was traveling at 
full speed. A further advantage might be derived from the use 
of the mixed combustion of oil and coal. The Navy Department 
seems to frown upon this idea, but it seems to me that it would 
be well worth a careful trial. . 

It has been suggested to place armor upon the bottom of the 
vessel, and it is understood that some of the Russian vessels 
have been so fitted. ‘This seems to me an extremely unwise 
procedure, because of the fact that the enormous pressure gen- 
erated by a high explosive fired under water, as is the case with 
submarine mines and torpedoes, would be such that no material 
whatever could resist it. If armor could be fitted along the sides 
of the vessel, but about 18 feet in from the side, it would take 
care of this proposition very nicely, and would be at a sufficient 
distance from the center of the explosive effort to resist suc- 
cessfully the effects of the explosion. 

The action of the Russian ships at the battle of Tsushima in 
capsizing after being damaged by gunfire seems to point to the 
fact that the metacentric height given warships is not quite 
enough. As designed at present this height is usually about 3 
feet. It seems to me that for vessels of 16,000 or 18,000 tons we 
ought to go to a height of 6 or 8 feet. To do this, all that 
would be necessary would be to increase the beam to a suffi- 
cient amount. ‘This increase in the beam would probably be 
required by the fitting of the armor bulkheads as suggested 
above. 

Spencer Miller—The problem of coaling a war vessel is un- 
dergoing rapid development, particularly in the matter of coaling 
at sea. The Italian collier Sterope, which has a length of 380 
feet and a carrying capacity of 6,000 tons of coal, is fitted with 
a Temperley cableway capable of carrying loads up to 1% tons. 
In a test with the cruiser Liguria, of 2,281 tons, when the sea 
was running so high that the propellers of the Liguria could be 
seen from the collier, a mean speed of 60 tons per hour was 
maintained. In some cases the loads carried were as high as a 
ton, and the period of time between loads was made as low as 
35 seconds for the round trip, while no trip took more than 57 
seconds. 

John Reid—It seems to me that the United States govern- 
ment, in limiting the size of battleships to 16,000 tons, is indulg- 


ing in a conservatism which is extremely unwise. To get the 
requisite speed and battery power out of a battleship, higher dis- 
placements will have to be provided. All of your competitors in 
naval science are proceeding with the construction of vessels of 
much greater size than this, and unless the United States wishes 
to be left in the rear that same action will have to be taken here. 


THE DEVELOPMENT OF SUBMARINES. 
BY LL. Y. SPEAR. 
. ABSTRACT. 

France has led in the development of types of submarines, 
large numbers having been built for the French navy. During 
the last four years, however, Great Britain has practically over- 
come this lead, although the total number of boats is consider- 
ably less. ‘The average efficiency, however, is so much higher 
as to make up for the deficiency in numbers. The development 
has been continuous, giving improvements in speed, radius of 
action, habitability and armament by successive increases in 
displacement. ‘Thus it may be noted that the first set of five 
English vessels had a displacement of 122 tons and a cruising 
radius of 500 miles: the second set of four vessels were of 180 
tons and 600 miles; the third set of eight vessels were of 204 
tons and 650 miles; the fourth set of six vessels of 313 tons 
and 1,350 miles cruising radius. 

The total number of submarines now in commission is said to 
be 104, while those authorized and building number 100 addi- 
tional. The total of 204 is divided among France, 99; England, 
48; Russia, 28; United States, 12; Italy, 9; Japan, 5; Sweden, 2; 
Holland, 1. 

The demands for increased speed, armament and radius of 
action continue, the only possible answer being in increased 
dimensions and displacement. At present the ideal aimed at 
seems to be a surface speed of 15 knots, with a radius of action 
of two thousand miles, together with a submerged speed of 
from 9 to 10 knots. ‘The principal difficulty of control when 
submerged lies in the fact that the depth gage records pressures 
rather than depths below the general level of the ocean surface, 
and hence in a wave formation makes it difficult to keep any 
accurate record of depth. In arriving at a conclusion as to the 
sufficiency of stability given by the submarine boat the form and 
construction must be taken into account; the form, so far as the 
forces tending to produce rolling are concerned, and the con- 
struction, so far as it affects the ability to roll heavily without 
danger of broaching. In both respects the submarine, particu- 
larly the type of circular section, is better off than the surface 
boat. 

The following are universally regarded as the most important 
military qualities capable of exact definition: maximum speed 
light, and corresponding radius; maximum speed submerged, 
and corresponding radius; time to submerge from the light con- 
dition. ‘The supplying of fresh air for breathing purposes is a 
simple matter, sufficient reserves of compressed air being car- 
ried to meet all possible conditions. In addition, chemical sub- 
stances are now available for emergency use, which by the 
simple addition of water, will give off pure oxygen, while the 
residue will absorb carbon dioxide. 

DISCUSSION. 

W. D. Forbes.—In connection with the development of sub- 
marine boats, we hear a great deal about the successful results 
achieved by various vessels. Except, however, when a catas- 
trophe occurs, in which life is lost, we hear very little about 
the failures or accidents. ‘These are not made public. It seems 
to me that the scrap heap is one of the greatest educators which 
we possess, and that extremely illuminating results might be 
found from the submarine scrap heap. 


Professor Wm. Hovgaard.—In submarines, gasoline engines 
seem to be preferred to petroleum engines, or, in general, to 
engines using the heavier oils. Gasoline as a fuelis extremely 
inflammable, and dangerous to store and use. ‘The French, 
Germans and Russians seem to have been experimenting 
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with considerable success and satisfaction with the Diesel motor, 
which uses fuel of a heavier hydro-carbon type. 


Simon Lake—In 1893 there were submitted to the United 
States Navy Department designs of the first submarine of the 
“level keel” type, a tvpe which depends for its submergence not 
upon a diving motion of the boat, but upon the action of a 
hydroplane which submerges the boat while keeping it on a level 
keel. At that time all the French boats, as well as the Holland 
vessels, were of the diving type, the bow being depressed for 
submergence. ‘he Lake boats, as designed at that early date, 
had a heavy keel, which was releasable, if necessary; and they 
had a diving compartment, by means of which the crew could 
escape if the boat refused to rise. In the New York Tvibune of 
October 22, 1894, appeared a full description of the Argonaut II. 
The Narval of the French Navy, which was designed after this, 
followed this same general plan. The hull is of double construc- 
tion, and the submergence while the boat is under way is by 
means of the hydroplane. 


The Protector, with which comparisons are made in the paper, 


was first fitted with a propeller of four blades, with a diameter 
of 45 inches, a pitch of 36 inches, and a projected area of blade 
of 56.3 percent of the disk. With this propeller, in November, 
1903, the vessel steamed a distance of 33g miles between light- 
houses on Long Island Sound at the rate of 10.66 knots, and 
made upwards of 6 knots when fully submerged. The figures 
given in the paper were obtained with a much inferior propeller 
of three blades, 49 inches in diameter, 48 inches in pitch and 
with a projected area of 65 percent of the disk. With this pro- 
peller the speed was 1.5 knots less than with the other, although 
the power developed was greater by 30 horsepower. In spite of 
the inefficiency of this propeller, the vessel navigated with it 
under her own power from Bridgeport to Newport, and towed 
a schooner all the way. ‘The propeller afterwards fitted was 
better than the second, but inferior to the first. It has three 
blades, a diameter of 61 inches, a pitch of 42 inches and a pro- 
jected area of 33.5 percent. This was the propeller used by the 
Russian trial board after the vessel was sold to Russia. With 
this propeller a speed of 6.75 knots was obtained over a course 
of fifty miles, with the engine running at 248 revolutions per 
minute. A distance of 0.88 mile was run submerged in 914 min- 
utes, showing a speed of 5.6 knots, while various tests showed a 
cruising speed of 8.5 knots with 240 revolutions; 7.4 knots awash 
with 224 revolutions and from 5.4 to 6 knots submerged. 


Tests of submergence showed that from the light condition 
to awash the change could be made in 11 minutes. To sub- 
merge the top of the conning tower an additional two or three 
minutes was required, while for a complete submergence and 
subsidence to a depth of 62 feet, a period of 58 seconds sufficed. 
Tt was found possible to change the operating power from en- 
gines to motors in 15 séconds. Stability is assured by the pro- 
vision of a height of 22 inches between the center of buoyancy 
and the center of gravity. The United States Naval Board has 
listed in order the desirability of various qualities of the sub- 
marine boat. First of all, they place safety. After this come 
facility and certainty of operation when submerged, speed on 
the surface, speed submerged, endurance both on the surface 
and submerged, stability, visibility, etc. 


I. VY. Spear.—The use of heavy oil in engines presents great 
difficulties in connection with the proper mixing for combus- 
tion. That is the reason why gasoline engines are used almost 
universally on submarines. ‘The problem, however, is undergo- 
ing solution, not only in the United States but in England, 
France and Russia, as well. Up to the present date, however, 
no reliable method has come to hand for operating with the 
heavier hydro-carbon oils. The ventilation of the submarine 
presents a problem of little difficulty, the boats of the Holland 
type being so fitted that the air is changed in general every 
three or four minutes. ‘This rapidity of change prevents the 
formation of an explosive mixture from a leakage of gasoline, 
and removes all source of danger from this character of fuel. 


PAPERS AT’ FOURTH SESSION. 
FRIDAY AFTERNOON. 
THE EFFECT OF THE UNIVERSAL RULE IN RACING 
YACHTS. 
BY MARTIN C. ERISMANN. 
ABSTRACT. 

The rules of the New York and Seawanhaka Yacht Clubs in 
1882 were very similar, depending simply upon the length and 
the sail area. ‘They were the parents of the scow forms and 
light displacement boats that brought racing to a standstill. 
With the advent of the Gloriana, designed by Herreshoff in 1892, 
the principle of the value of lengthening the sailing lines of 
the boats when heeled became apparent, and since then the over- 
hanging ends of yachts have grown, until in some racing boats 
the deck length has been double that of the waterline. The 
sail area rules developed a.type of boat which, on a light dis- 
placement and low center of gravity, would lengthen greatly 
when heeled. ‘This development was apparent in the defenders 
of the America’s cup, and was associated with great sail area, 
the use of very light materials in the structure, and of a con- 
siderable quantity of lead in the keel. 

The first step in the direction of a midsection measurement 
was taken in England in 1806, the rule being modified in 1901. 
In an international conference in London, rules were adopted, to 
take effect January 1, 1907, which, it is believed, will produce 
vessels more fitted for all ’round work. The European rule thus 
adopted makes the rating one-half the sum of the length, the 
beam, the half girth, three times the “girth difference,’ one- 
third the square root of the sail area, and the freeboard taken 
negatively. The rule adopted in the United States gives the 
rating as the length multiplied by the square root of the sail 
area and divided by 5.5 times the cube root of the displacement. 
This is considered similar to the international rating rule. The 
rule now offers many variations in the selection of dimensions 
and factors, which will produce boats of considerable speed, but 
such as will be ships in every sense of the word. 

EXPLOSIVE ENGINES FOR NAVAL PURPOSES. 
BY ARTHUR T. CHESTER. 
This paper will be published in full in our February number. 
DISCUSSION. 

R. C. Monteagle—The statement that an efficient marine 
steam engine will burn from 2 to 2% pounds of coal per indi- 
cated horsepower per hour is open to doubt. A marine steam 
engine to be considered very efficient would burn not over 1% 
pounds, and, in the special case of such vessels as the Juchdune 
and sister ships, the consumption was brought down to not more 
than 1 pound. This class of ships had very extreme provision 
made for attaining great economy in coal consumption. ‘There 
was a quadruple expansion engine with cylinders measuring 17, 
24, 34 and two of 42 inches in diameter with a common stroke 
of 42 inches. Steam was used at the high pressure of 267 pounds 
per square inch, and was superheated to about 500 degrees 
Fahrenheit. An elaborate fuel economizer or feed water heater 
was fitted in the uptakes. It appears from the above that the 
statement to the effect that with the same amount of coal an ex- 
plosive plant would carry the vessel two and one-half times as 
far as a steam plant should be modified to read one and one-half 
times, or even less, if it should be shown that the figures given 
for the explosive engine are too optimistic. 

Regarding the weight of machinery per horsepower, which the 
author states to be 150 pounds in warship practice, it may be 
stated that in the latest torpedo boat practice the weight per 
horsepower, including all machinery and auxiliaries and the 
water in boilers, condensers, etc., has been brought as low as 
60 pounds. The author states that the largest marine gas en- 
gine plant yet constructed is of about 300 horsepower, and from 
the weight per horsepower of this plant makes a general deduc- 
tion regarding the weight of larger plants. It should be noted 
in this connection that the weight of a producer plant increases 
more rapidly than does the power developed by it. ‘This is the 
case certainly in stationary plants, and I have no doubt that it 
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will apply equally well to those afloat. -Besides this, the author 
seems to have confused the ordinary gasoline engine with pro- 
ducer gas plants, so far as the size of the largest plants under 
construction is concerned. 

The argument that the producer plant will require less labor 
in the production of power, and particularly in the feeding of 
coal, is not entirely correct, because of the fact that in the steam 
engine the coal is thrown into the furnaces at-a height conven- 
ient to the work of the fireman. With a producer plant this is 
not the case, as all the coal used has to be raised above the 
hoppers, which are ten or fifteen feet or more above the fire 
room floor. It would thus appear that the work required, 
although it may involve a handling of a smaller aggregate 
quantity of coal, is yet no less than in the case of a steam plant. 

The argument that it is possible with such a plant to produce 
gas at an instant’s notice, and thereby make use of the ma- 
chinery without delay, is fallacious, because of the fact that a 
banked fire in the producer is accompanied by an extremely low 
temperature within the device, and the generation of no gas 
whatever. To raise this temperature to a sufficient point to 
generate gas requires a certain expenditure of time. 

The argument against steam plants for torpedo boat work on 
account of the probability that sparks or even flame may issue 
from the funnels, is offset by the fact that the gas plant is an 
extremely noisy one to operate, and it would be almost as diffi- 
cult to keep the enemy from discovering its whereabouts as in 
the present case. 


M. M. Whittaker—One of the greatest difficulties with pro- 
ducer plants is concerned with getting an even quality of the 
mixture. This makes considerable difficulty in the operation of 
the engine. 


A. T. Chester—The use of a double-ended cylinder, as 
suggested, involves certain complexity in the engine, but is of 
advantage because of the fact that while it doubles the number 
of explosions, and hence approximately the power generated, it 
does not by any means double the weight of thé cylinder. With 
regard to comparative results between steam and producer gas 
plants as applied to marine propulsion, mention might be made 
of a test made in 1904, between a tug fitted with this type of 
generator and engine and a steam propelled tug of about the 
same size and power. The maximum pull recorded by a towing 
meter reached 2,190 pounds for the producer tug and 2,020 
pounds for the other. On a ten hour’s run at 8%4 knots the 
producer tug consumed 530 pounds of anthracite, and the steam 
tug 1,820 pounds of steam coal. The cost of a given quantity 
of anthracite is greater than that of steam coal, but even allow- 
ing for this difference in cost the saving in the expense of 
operation is very marked. 


TWO TIMBER DRY-DOCKS AND THEIR PUMPING 
PLANT. 


BY F. P. PALEN AND G. lL. SMITH. 


This was a description of the two docks now in service at the 
yard of the Newport News Shipbuilding and Dry-Dock Com- 
pany, Newport News, Va., and of the plant employed for pump- 
ing these two docks, either conjointly or independently. 

The paper will be published in full in our February number, 


A NEW SEA ANCHOR FOR COALING AT SEA. 
BY SPENCER MILLER. 

. ABSTRACT. 

The sea anchor is required to maintain a practically uniform 
tension in the sea anchor line, thus permitting the collier, which 
is towed, to plunge or roll or otherwise alter the distance be- 
tween the masts of the two ships. ‘Tests of sea anchors have 
shown that with increasing speed the strains on conical anchors 
vary about as the square of the speed. With increasing diame- 
ters and constant speeds the strains vary about as the square of 
the diameter. The flexible bale is preferred to a stiff bale be- 
cause of the fact that the latter is liable to become bent in 


operation. ‘The flexible bale, however, can take care of a strain 
only about five-sixths of that taken by the stiff one. 

A multiplane sea anchor has been developed which on test 
has shown that with the same amount of canvas it will pull as 
much as the conical anchor of diameter equal to length. With 
five planes, this anchor will pull perfectly straight, without 
diving, broaching or yawing. Swivelsare required to keep the sea 
anchor line from becoming fouled with the tripping line. With 
the multiplane anchor the strains do not increase according to 
the law of squares, but more slowly as speed is increased. 
Comparing the multiplane anchor with the conical, the former, 
in addition to advantages previously mentioned, is found to be 
cheaper and easier to construct, it weighs less and ‘stows in a 
smaller space, and, when provided with suitable swivels, does 
not revolve in operation. 
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/,/ A FIRE=-PROOF FERRY-BOAT.* 
BY F. L. DUBOSQUE. 

The study that has been given to the fire-proof construction 
of permanent structures has developed buildings that may be 
truly considered fire-proof, and this result has been brought 
about by the invention and combination of materials of fire- 
resisting qualities. It seems to be the tendency each succeeding 
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year for a greater number of people to congregate within a 
smaller area, not only in their homes and their business places, 
but on the vehicles they use for transportation. Accidents to 
vehicles for transportation have resulted in a considerable loss 
of life by fire from the fact that these vehicles have been con- 
structed of inflammable material, and transportation companies 
realize the necessity of building their passenger cars of ma- 
terials that will not burn. The progress in this direction has 
been very rapid and so successful that it is extremely doubtful 
if wooden passenger cars will again be constructed for use on 
one of the largest railroad systems of this country. 

The calamity of two summers ago, which resulted in the loss 
of over nine hundred lives, impressed upon those engaged in the 
transportation of passengers by water the necessity of following 
the progress that has been made in the construction of fire-proof 
buildings, and vehicles for transportation, on land. By some of 


*A paper read before the Society of Naval Architects and Marine 
Engineers, November 22, 1906. 
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the transportation companies this feature was appreciated, and 
an attempt to carry it out has in a measure been followed for 
the past fifteen years; on the ferries of the Pennsylvania Rail- 
road Company no ferry-boats have been built during this period 
on which inflammable material was placed close enough to the 
sources of fire to be in danger of ignition. 

As the subject of our paper is ferry-boats, we will confine 
our discussion to this type of vessel. Fires on ferry-boats have 
been frequent, but the consequences usually slight, because of 
the vigilance exercised by the employees, and the means installed 
for the extinguishment of fire. The principal cause of fire has 
been the stowage of hot ashes in improperly constructed ash- 
bins or improperly constructed ash-pans beneath the boilers. 
Following in order may be classed imperfect electric wire con- 
struction; the accidental overturning of petticoat lamps; the 
overheating of the smokestack; and finally—one of the most 
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sible to carry all of them on the ends of the boats, and ferry- 
boats designed in the last two or three years have the walls and 
roof of the space they occupy made of metal. 

The above review would seem to indicate that fire risks have 
been taken care of, but new dangers are continually arising, and 
it is clear that a ferry-boat, to be free from danger of destruc- 
tion by fire, should be built of non-inflammable material, or what 
might be known as a fire-proof type, because inflammable ma- 
terials can be used in such a way that there is no possibility of 
their doing damage. ‘The amount of flame that a piece of wood 
will produce per unit of time depends first, upon the surface 
exposed, and second, upon whether the surface is laid vertically 
or horizontally. It is evident that a stick 12 inches square, while 
it contains the same volume, will not produce as much flame as 
twelve boards 12 inches wide, 1 inch thick; also that the flames 
on a surface laid horizontally will not extend as rapidly as if 
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MIDSHIP SECTION OF THE HAMMONTON, SHOWING DETAILS OF THE SCANTLINGS. 


annoying of the many—the throwing of lighted matches beneath 
the seats by passengers after lighting a cigar. Attempts to 
eliminate these causes of fire have been made by permitting no 
woodwork or other inflammable material below the main deck; 
by running the electric wires in iron conduits with sealed junc- 
tion boxes; by forbidding the use of petticoat lamps above the 
main deck; by protecting the stack with an iron inclosure, and 
by inclosing the space beneath the seats. 

Recently another and more serious source of danger has 
arisen in the transportation of automobiles. Fire occurring on 
one of these on a ferry-boat would be very disastrous, as on 
most of the ferry-boats they occupy a space surrounded by the 
lightest and most inflammable materials, that are difficult of 
access. After they were permitted to use ferry-boats, a rule 
was established that they should be stowed at either end of the 
boat, so that they could be wheeled overboard in case of acci- 
dent. ‘That this rule was good is proved by the fact that it has 
been necessary to carry out the idea. The increase in the num- 
ber of automobiles to be transported, however, makes it impos- 


this surface is laid vertically. ‘These features must be borne in 
mind in the designing of fire-proof structures, as up to the 
present time it seems to have been impossible to eliminate the 
use of wood. : 

It has been thought by many that the danger of loss of life 
on a ferry-boat is very remote, principally because of the boat’s 
short route, and the experience of the .past supports this view. 
Nevertheless, all of us were appalled at the loss of life on the 
General Slocum. ‘This boat had better opportunities for secur- 
ing a landing-place for her passengers than a ferry-boat has, 
yet a combination of circumstances which it is unnecessary here 
to discuss resulted in the most appalling disaster that has hap- 
pened to any of our harbor craft; and while it may be claimed 
that such a combination will not happen again, the fact is indis- 
putable that the disaster would not have occurred had the boat 
been of fire-proof construction. 

Extending further the ideas they have long had in mind, and 
appreciating the advantages to be gained from a fire-proof ferry- 
boat, the Pennsylvania Railroad Company prepared the designs 
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of the boat illustrated in this paper, and entered into an agree- 
ment with the New York Shipbuilding Company at Camden 
for its construction. 

Below the main deck the design departs but very slightly 
from the prevailing practice, and no woodwork is used in this 
part of the boat. Above the main deck, steel plates and angles 
have taken the place of wooden stanchions, carlins and sheath- 
ing. Realizing that in this particular part of the boat wood 
would give sufficient strength with very much less weight than 
steel, it was necessary to closely study the strength of the vari- 
ous sections of plates and angles employed to build up the 
structure, and notwithstanding the fact that these sections were 
made as small as thought safe, it was estimated that the steel 
structure would weigh nearly thirty tons more than the wooden 
structure. ‘This increase, however, is only about 5 percent of the 
total displacement of the boat. 
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supporting the walls of the cabin by means of narrow plates 
¥ inch thick. 

The connection between this angle iron and plate is made with 
pieces of wood which are fastened to the angle bar with bolts, 
and to which the thin plate is fastened with ordinary round- 
headed wood screws. ‘The panel frames are fastened to the thin 
plate which forms the ground of the wall in the same manner, 
the round heads of the screws being exposed to view. At these 
points a limited amount of wood is used, but it is protected 
from any external flame by iron plates, and the amount used is 
thought to be insufficient to cause any considerable damage. For 
instance, a lighted match alongside of an iron plate would burn 
itself out without doing damage, whereas a volume of kind- 
lings set afire would cause the plate to bend out of shape; there- 
fore, it is apparent that somewhere between these two extremes 
a certain amount of wood can be used in fire-proof construction 
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THE THREE-CYLINDER COMPOUND ENGINE, WHICH OPERATES A PROPELLER AT EACH END OF THE BOAT. 


As a slight ornamentation of the cabins of a ferry-boat has 


been looked upon as necessary, an attempt to carry out this 


feature has been made by employing some of the materials men- 
tioned in the fore part of this paper as being developed by the 
demand for fire-proof construction. The ceiling and side walls 
are almost entirely covered with a material known as asbestos 
building lumber, which is a composition of asbestos and Port- 
land cement that is fire-proof, is not affected by moisture, has a 
reasonable degree of tenacity, and can be manufactured in large 
sized panels, with a smooth and even surface which receives 
paint quite as satisfactorily as wood. ‘This material is formed 
into panels by fitting steel moldings of suitable design around 
its edges. [hese moldings are a recent prodyction, and are made 
by drawing thin strips of steel 5/100 inch thick through roller 
dies that form the plates into the shape of section desired, and 
of any reasonable length. ‘Fhe angles, grooves and coves are 
drawn so sharply that when painted the moldings cannot be 
distinguished from the most perfect wooden molding, and the 
section is so uniform that joints may be accurately made. ‘The 
panels thus produced are fastened to the angle iron stanchions 


without dangerous results. It would have been possible to have 
made these fastenings with tap bolts, but the great additional 
expense was thought to be unnecessary. 

The seats in the cabin are made of drawn steel moldings sup- 
ported on steel angle bars. The window sash, window sills and 
frames are made of wood, but the wood used is completely cov- 
ered with sheet copper of No. 18 gage, and recognized as 
thoroughly fire-proof construction. ‘The pieces of wood forming 
these parts are first molded in the section desired, then loosely 
wrapped with copper and both together are drawn through dies 
that press the copper firmly down on the wood and lap-joint 
the edges of the copper sheet. It is this lap-jointing that is the 
important feature in the operation. Wood covered with metal 
cannot be considered fire-proof if the edges of the material can 
be twisted away by heating, so as to allow the wooden surfaces 
to be exposed, and this particular defect has been the cause of 
destruction of many so-called fire-proof buildings. 

The main deck of the boat is made of wood. In the cabin it 
is covered with interlocking rubber tile, which is a fire-resisting 
material, but no such protection is afforded in the team 


\ 


22 International Marine Engineering. JANUARY, 1907. 


gangways. Without enormously increasing the weight of the ves- 
sel it was impossible to find a substitute for wood that would be 


entirely satisfactory for this particular place. However, the \\ ee 2 ‘ 
surfaces of this deck are horizontal, are very easy of access, are | 
constantly in view, and it is therefore thought that a fire occur- \ 4 
ring on them could not extend very far. | 
It is estimated that the cost of this boat has been increased \\ HW} 
about 7 percent by the construction applied. The interest on iil | 
this amount is only about 25 percent more than would pay for \\\ 
fire insurance premiums, and the balance is more than offset by | 
what might be called the cost of fire vigilance. It is expected \\\ 
that the cost of maintenance of this iron structure will be con- [| iil | 
siderably less than of a wooden one. The greatest enemy of steel \\\\ | 
is rust, but as the wooden joiner-work on ferry-boats is usually \\\\ 
painted about once a year to keep up appearances, it is very evi- | tH | 
dent that the steel structure will be amply protected from rust \\ || il 
if painted this often. HH | 
Aside from fire protection, the boat is divided into water-tight \\\y | a 
compartments to prevent her from sinking in the event of a col- i a 
lision, and water-tube boilers have been used to generate steam, \\\ | | 2 
for it has been the policy of the Pennsylvania Railroad Company | H = 
to use only water-tube boilers on their ferry-boats for the past \\ | z 
ten years, as there is probably no one place where a boiler AFR om 
explosion would cause such a loss of life as on a ferry-boat, Weoctt | z 
which on its daily trips frequently carries over one thousand 4 Obey i , 8 
passengers, j : tH “| 
This ferry-boat has been named Hammonton, and will be used SAU |) & 
on the ferry between Philadelphia and Camden, having been y | 8 
completed the latter part of November. Considerable credit is i 
due the New York Shipbuilding Company for the enthusiasm | mB 
with which they have entered into the details of construction, | @ 
which appeared at the start to be very complicated, and to | & 
which they have given a considerable amount of time and study. | 
DIMENSIONS OF FERRY-BOAT HAMMONTON. | s 
engthaoversialliian te vee ecra psa ee ets 168 feeto inches Re 
Length outside to outside body post......... 167 feeto inches : 2 
Length, outside to outside propeller post..... 138 feet 6 inches 3 
Rea, OCwEP- GERAIS 590000000000000000000000 55 feeto inches > 
Ream or lomill, smoileleal, o.ccccccdoccccccco0e00 38 feeto inches z 
Depth, from top of keel to top of deck beams, a 
amidships pace Merete pre CeeEeT eneee 14 feet 8 inches A 
Camber oreranderat teehee erent eeee 1 footo inches & 
Drath ti teystriecis: voici seek again ae aCe 8 feet 6 inches i 
Wisplaceinentieh seateer eC en Oe RO EEE OE 625 tons 5 
Boilers—Two of Babcock & Wilcox type. z 
Wenothmotacasinos np. pert ey Ree eee 10 feet 314 inches é 
Eeichtstoycenter of steam drtimeeee erect 8 feet 9% inches 
Length of tubes inside of headers........... gfeeto inches I 
henothmotseraten eee hee eee eee 6 feet6 inches be 
IDENT OH SHAN GHEE, oo000cc00ceco0bde0d 3 feeto inches 2 
BDiameterdOtimatubese naa. saree rece ee eee eee eee 2 inches s 
IRISH GOURD, Cowaloeneal o oo0c000000000000000000 3,300 sq. feet 3 
Grains Sumiace, Compal osooocoscsocccsssgcca0eN00NC 93 sq. feet, < I 
IREWSLO) Oit 1VSRNGTNE WO) FRURD GUEAVCEs oooosoovedgo0000b00000000 35-55 < 8 2 
ISLA REISER GYbbaClSe: 950000000000000000000060000000 18 inches : = 
Two low-pressure cylinders, each....................- 26 inches : 
DEFOKEN. Ra sue nutinoac hee eae eee EE eee EEE Eine: 22 inches 
Iindicatedimhorsepowel ere eee eee eee ener Eee rer rrr 600 
Surface condenser, cooling surface................ 1,700 sq. feet 
Propeller en ssccn diameter, 8 ft. 3 inches; pitch, 12 feet 6 inches 
IBitchyinatio! ce yar cosh seen ys, Vo ial See Rt ees ap eee 1.51 
CeBIT, 555000000000 0d0d00 00000000 00000 6 by 6 inches 
LANES TET id AOA ORAo Ate solooa ard bases 714 by 14% by 8 inches : 
IN@Sal eID, So cwbabets sodsocooumena cmos 74 by 4% by 8 inches 
LENbRS UAE) Sldhooiaeohasnacoa dae osa does ac 12 by 934 by 10 inches 
Steering engine, one at each end.................. 5 by 6 inches 
Witting OF Glacwse MEMS’ oodsosocsccbaegoov000 cog000000000¢ 225 
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PERFORMANCE OF THE PADDLE-WHEEL STEAM= 
BOAT NEW YORK, OF THE HUDSON 
RIVER DAY LINE.* 
BY PROFESSOR JAMES E. DENTON. 

Ever since the advent of the Clermont made the Hudson river 
the birthplace of steam navigation as a remunerative art, the 
passenger traffic of this river has practically adhered exclusively 
to the use of the single-cylinder, vertical, low-pressure, paddle- 
wheel engine which Fulton adopted. In the development-of this 
type of engine in day passenger service on six feet of draft, the 
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sisted of a progressive speed test with opposite runs over a 
straight course off 96th street, and a continuous river test from 
New York City to Poughkeepsie. 

GENERAL DESCRIPTION AND DIMENSIONS. 

The hull of the New Vork is of steel, with lines as shown. 
The engine is of the single-cylinder, walking-beam type, to 
which slightly superheated steam at about 40 pounds pressure 
is supplied by three return-flue boilers operated under natural 
draft, and artificial draft when necessary, by air at about 1.5 
inches pressure delivered into closed ash-pits. 


After- body 


BODY PLAN OF THE DAY LINE STEAMER NEW YORK, SHOWING SECTIONS FORE AND AFT. 


advent of the Mary Powell, in 1861, represents the maximum 
speed attained with radial paddles, and a diameter of wheel 
sufficient to afford a speed of about 20 statute milest without 
exceeding 25 revolutions per minute. 

In the further development for speed since the date of the 
Mary Powell, the New York, built in 1887, represents the best 
which has been accomplished, with wheels about as large as 


those of the Mary Powell, but fitted with feathering paddles. In ” 


the latest development represented in the recent advent of the 
New York’s magnificent sister boat, the Hendrick Hudson, the 
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CURVES SHOWING THE PROGRESSIVE DEVELOPMENT OF POWER. 


historical type of engine is supplanted by the high-pressure, in- 
clined, compound system, using feathering paddle-wheels of so 
small a diameter that an engine speed of upward of 4o revolu- 
tions per minute is required. I have, therefore, ventured to think 
it appropriate at this time to present the results of speed and 
power trials of the New York, made at the request of the own- 
ers, as a contribution to the information desired in designing 
the new boat. 

The tests were made during the spring of 1903, just after the 
boat had left the dry-dock for the season’s service. ‘They con- 

*A paper read before the Society of Naval Architects and Marine 
Engineers, November 22, 1906. 

7The most definite information regarding the speed of the Mary Powell 
is that contained in Isherwood’s paper, Journal Franklin Institute, Vol. 
78, wherein her speed, based on observations by Mr. Theron Skeel during 


many trips between Kingston and New York, was 19.3 statute miles per 
hour at 21.8 revolutions per minute. p 
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Diameter of Gylind eryeinia ns aSse ere R ee ace 75 inches 
S LOK CMO HE DIStOMW reycprattater: Rey rere sein eee eon eek aan ee ee 12 feet 
Heating surface of boilers, totall............:.. 5,499 square feet 
Grate surface of boilers, total...................228 square feet 
IRANHO), INCASE? GEIAGS WO) EMO GEOMAEE, 5.5 00c0ccoccs0cc00b~ 24.1 
Lema OH Inelll Om Wawa WMO, oos0000000pe0nn0g000 000000 330 feet 
DrathernommtopEeOtekeeludurinomtestseeeee ee eeeeneeeeeree 6 feet 


Beam on water line 
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Trial No. 2 20 


Trial No. 3 
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SAMPLE INDICATOR CARDS FROM PROGRESSIVE SPEED TRIALS, 


Area of midship section 


Cosine: OF GUE) GAH. 605 00000000009 00000000090n006 0.9 
DisplacementyepaVry rasan aslo eos eee 1,240 gross tons 
BIG CKMCOEMIGIET Eee tags en Aer Pen eer gsc) ote ey ay alla eat TI 0.548 
We ttedtisuriacelimryratie cam tne eye vient dicen: 40 11,250 square feet 
@utsidesidiametersotepaddleswaeet ee eee eee ene 29 feet I0 inches 
Diameter to center of trunnions ............... 27 feet oinches 
Winatin gow macklles coopccosasongoado000[g bbe 0e08 3 feet 4inches 
Leann OF jOCCIES Sooodcodoohdaocbs TAB Mae as As 12 feet 6 inches 
INtmbetmotmapad dleshepmenrwstyreie raat ears penioys oars os abel nveldes 12 
Dipole paddlestay amature aniuy emacs eit rack 4 feet 5 inches 
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TABLE A.—RESULTS OF PROGRESSIVE SPEED ‘TRIAL. can be computed by a modification of the tide formula. As, 
—— ——— : = ———— however, fractional revolutions were not determined, this re- 
* . ! . . . 
a Statute miles per} = finement is rather chimerical. 
= 3 - hour Rs Curves of speed, horsepower, and mean effective pressure on 
=; o SA 2 5 
3 3 B 4) = Se revolutions, and of horsepower on statute miles, are shown. Sam- 
- Qa = ° 5 . 
Fy Fe 3 2 fe S E ple indicator cards are also given. 
os [3) So SI S) 
g 28 5 = Fi RB | 3 RIVER ‘TRIAL. 
g 5 ar gi) £ s TE | ye2 This was a continuous run from Desbrosses street to Pough- 
— m ~ 5 6 2 . 
‘s S 5 ag 3 I 3 8 a5 | #2 keepsie, a distance of 74.21 statute miles as determined by care- 
aH | A 2 ea > = ig a D B 
rin Cees 
No.1} S 15.4 37 28 10.43 529 II.72 12.37 16.70 PR 30 
N. 15.87 37 28 10.65 540 12.84 12.74 16.73 o [yk I 
male: 
n 
Throttled 2858 
be 
No.2} S. 19.78 38 28 15.40 973 16.83 | 15.90] 16.62 jp 26 a 
N. 20.80 39 28 15.56 | 1,035 15.60 | 16.74] 16.51 Ras oy 
oO 
sr ai 
22 
Wide Open | 2 
g 20 
No: 3)| S: 25.53 36 26 28.17 | 2,297 Po® || BOSS || 777/03 oa a = 
IN} 25.84 32 26 27.97 | 2.310 19.10} 20.58] 17.38 al 18 a 
2 
16 
Wide Open Piel és 
Reys We 
No.4] S. 27-59 50-43 24.5} 32.26 | 2,843 23.08 21.45 19.35 2 Token Tenshi . od 
3 
N 28.18 48-47 24 34.80 | 3 132 19.96 | 21.72 | 20 05 8 L [| 
errs RI1QUE' 10 
i 7 a attay a ae _ 1G if 13 i) 2) Bl 2B 2B Bh BS Bo Be 23 2) BD 
Reyolutions per Minute 
PROGRESSIVE SPEED TRIAL. 
RESULTS OF PROGRESSIVE SPEED ‘TRIALS. 
This was made over a course lying between o6th street and 
Tooth street. The lines of these streets are parallel and clearly fully scaling the path of the boat on standard charts. ‘The trip 


defined, so that by running at right angles to them, about 700 
feet from shore, a course is afforded 0.85 statute mile in length 
by the Coast Survey chart, with a depth of water increasing 
from 48 feet at 96th street to 68 feet at 1ooth street. Opposite 
runs were made at four speeds commencing at about 15 revolu- 
tions per minute, and ending with about 28 revolutions, the latter 
being the highest speed that could be maintained by the boilers. 

The trial speed, Table A, is deduced for each separate run, by 
applying to the apparent speed the tide value given by curve. 
The latter represents a smooth line parallel to the mean tide, 
but lying below these values at the higher speeds, to allow for 
the increasing slip shown by the slip curve, the effect of which 


TABLE 
aay 28, 1903. 


B.—-CONTINUOUS RUN 


was timed so that the boat carried a flood tide throughout the 
run. ‘The run was made in the exceptional time of three hours, 
thirteen minutes and twenty seconds, notwithstanding that the 
speed was handicapped by abnormally low steam pressure over 
a considerable fraction of the trip, and by several slow-downs. 
The detailed data are shown in ‘Table B. ‘The Nicholson log 
chart shows very strikingly how impossible it is to maintain a 
steady speed in a crooked stream like the Hudson river. 
Column 7 of the table gives an approximate indication of the 
great variation of tide involved in a river trip. For instance, 
in the narrowest part of the river approaching West Point 
where the depth is over 100 feet, the tide is so strong that the 


DESBROSSES STREET TO POUGHKEEPSIE. 
High Water, Governor’s Island, 8.48 a. M. 


v ‘Distance, statute miles | Speed, miles per hour ; Average from curves of 
& progressive 
aS a Differences 2, 2 a 4 | speed trial, for 
2 = ma 3 a be a de] 2 revolutions 
9 o z, Mi) 5 ~ < v eR rs) 38 
Points Time 3) aS) — 2 xs} ES ry -& ax pF || ST = 
S > Cj 9 As} ° & ropa oo 25 o 
oO QE o o 3 a Qa ist 2 oes 4 
4 =9 Log | Chart 5 > B 3 5 3 se | Ba Sine 
tH G3 o aa aU 5 z — 5} a7 ook |. Sue 
s3\ Se) aS Bac 6° © 3) F) 3 ® ses! 3 39° 
QA a a m ea) 4 q A > QA ea eich [Eh = 
h. m. Ss Mm. Ss 
IDES SROESES Evaogonovcnscnnsneacnnbouco00Ks S32B O |lecaoooas OK |lFenepdac|loooodcaallbgnodanallosoqudaallecc0onssllocan00ds |poavocde||90000allyngoacadllovoasallbooooosallacoodo 
AZAR CRE Aye <3: cp. aetna onl. al ley Peel SR O|] OF © 2.5 2.5 2.88 | 2.53N 19.20 16267))| eeeeeere | Saptey 355) 2655 Soil Aedobeco louwaos 
TELIN Shiono ctuseaudousbascoendtennoepsepcdas YO © loooove0c asl apeeneinG Bencnada vesocore ensentes adsdoacallbooceoda| booancat 33 25-5 Bat alletersciserael| tela 
Fort Washington Point.................... 9) HD © |occosv0c te Call ReBedann IBaeorEa Barceeda Hearts lsancecod boocesas| bogodbadllaaddonllsaqoooud hadacallsmoeesedllo aooce 
Von kersyanmr sais annie ati ee 9 26 0} 35 0} 13.60] 11.1 13.12 | 3.46N | 22.50] 19-04 | 25.5* |. 2,240%| 37" | 25.3* | 37* | 20.37 | 2,250 
pRarny LOwsll 2 Cee 9 53 20 | 27 20] 23.10 9-5 10.36 -89N | 22.72 | 20.83 | 26.8 2,620 | 39 25-3 33 21.12 | 2,670 
Rockland Bihig h eee nee ees eee 5) Ci] BD |lo000000 ZYSS |!50000000)!bo08c009l|o6000000llon6G0000)|09000000l|o0000000|bo0od0ad|fo00000|lobooad00 28)" secereasal erties 
Haverstrawicnnrrint cenecceninlteer 1) BE © Hos000000lfo0000005|}40000009]|00000004l|40000060||oo000000]|00000900||o0000000|)aa00000|/000000lo0090000 Ky/ie lapeetacal eanoas 
Ston yBRoin tere mr er neciiet stresses ene To 28 0 | 34 40] 34.55] 11-45 | 12.35 | 1.55N | 21.37 | 19-82 | 26.4 | 2,664] 43 | 25 36 | 20.90 | 2,550 
SWIEStPPOin thee serty.reey ri ee Wn nlc! wee. Io 56 20 | 28 20] 44.65 | 10.10] 12.00] 4.02N | 25.42 | 21-40] 27.7 2843 | 42 FoR || WO 21.60 | 2,975 
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“The figures in these columns are the averages for the intervals between the points for which eae tide is calculated. 
+This figure is for the whole interval from Desbrosses St. to Poughkeepsie. 
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speed along shore is 25.42 miles, whereas the true speed as de- 
‘duced from the progressive trial or from the Nicholson log, is 
only about 21.5 miles. It also appears that the highest revolu- 
tions did not occur during the period of highest steam pressure, 
and the highest speed of boat did not coincide with the highest 
revolutions per minute. 

These inconsistencies, which are caused by variable conditions 
of current and channel, show that long distance river trials of 
speed, while affording opportunity for sensational records, are 
an unsatisfactory means of determining the true capacity of the 
boat. 


PERSONAL IMPRESSIONS OF SHIP-MODEL TOWING 
STATIONS.* / 


BY PROFESSOR C. H. PEABODY. 


Among the various objects of interest to the naval architect 
and shipbuilder which the writer had the good fortune to see 
during the summer just past were the several Kuropean stations 
for towing ship-models, which were then in operation, and it is 
thought that a non-technical statement of personal impressions 
might be interesting to the members of this society. The impor- 
tance of such stations is so well recognized, and the general 
arrangements are so well known from memoirs in the proceed- 
ings of learned societies, and from articles in scientific periodicals, 
that a rehearsal.of such matter would be pedantic and tedious; 
a statement of general dimensions and of dates of installation 
will be appended to this article for any who may be curious, and 
may not have the information at hand. 

The first station visited was the Admiralty tank at Haslar, 
which was established in 1886, in succession to the original tank 
at Torquay, the date of the establishment of the original tank 
being 1872. Through the kindness of Sir Philip Watts, K. C. B., 
Chief Constructor to the Admiralty, the writer had the privilege 
of meeting there R. E. Froude, Esq., and of seeing the station 
under his guidance. Of the simplicity of manner and the scien- 
tific enthusiasm of this leading exponent of experimental and 
theoretical investigations in the realm of naval architecture it 
would be impossible to speak adequately without offending the 
characteristic reserve of his countrymen. 

The first impression and the last impression of the station 
itself was the admirably practical adaptation of the means to 
the end. Nothing was lacking that could add to the conven- 
ience and certainty of the work of the station, but nothing was 
done for the sake of appearance. 

The catriage of this station was designed to be drawn by a 
wire rope, and as its span is about 20 feet, it was necessary that 
it should be at once light and stiff. This result was accomplished 
by constructing a girder of pine wood, the individual members 
being made in the form of hollow boxes cemented and screwed 
together. ‘here is some thought of applying electric traction 
in place of the wire rope and steam engine at this station and 
also at the station at Spezia, which closely resembles it; the 
station at Dumbarton follows thé design of the original tank at 
Torquay and has the track suspended from the roof so that the 
span is much less and the carriage is so small and light that 
there is no intention of using electric traction. All other sta- 
tions use electric traction much as at the Washington station. 

The apparatus for applying and measuring the force required 
to tow a model is largely made of mahogany and gives the 
impression of nice discrimination in the selection of materials 
and proportions to give delicacy and certainty to the operation 
of the apparatus. It has all clearly been made under the eye 
of the master, who knew what he desired to do and how best to 
do it. When first installed the car was unduly affected by longi- 
tudinal vibrations of the wire tow-rope, an influence which did 
not affect the original design with its small and light car; in 
passing it may be mentioned that the car at Dumbarton is so 


read before the Society of Naval Architects and Marine 


1906. 


*Paper 
Engineers, November 22, 


small and light as to escape this influence. To obviate this defect 
a hydraulic cylinder and piston were interposed between the rope 
and the car and no further difficulty was experienced. An 
advantage of a light carriage as is found in all European sta- 
tions is the fact that the rails, which are truly well laid and 
occasionally inspected, do not show evidence of any extraordinary 
care, such as grinding to reduce minute roughnesses. 

As is well known, the models at this station (and for that 
matter at all European stations) are made of paraffin hardened 
by a small admixture of stearine. The outside is molded 
roughly in modeling clay, leaving plenty of stock to allow for 
cutting to the proper form; and the interior is determined by a 
basket framework of wooden splints, covered with calico painted 
with modeling clay to prevent the passage of the hot paraffin. 
When the model is cast, the liquid paraffin is run in slowly and 
begins to set at the bottom; water is filled in as fast as the 
paraffin sets, to aid in cooling and to counteract the hydraulic 
pressure of the paraffin. ‘The water being the heavier fluid must 
be kept at a less height and this further avoids washing away 
the clay painted on the calico. ‘Though the method of profiling 
models to the correct water-lines has frequently been described, 
and though the most essential feature has been brought out 
prominently, I am tempted to try a description, as the reality 
was so much more impressive than any description. 

To begin with, let it be brought to mind that the model is 
mounted upside down on a platen like that of a planer, but 
which can be raised to the proper height for cutting any water- 
line. The revolving cutters are set at a fixed height and are 
drawn apart or brought together simultaneously by a pantograph 
arrangement that is controlled by tracing the water-lines on a 
drawing at a convenient scale. ‘The tracer is a circle which at 
its proper scale simulates the revolving cutter; or if the ship’s 
lines are contracted the tracer becomes an ellipse. Now, since it 
is difficult to draw or maintain a truly straight base line on any 
drawing, the difficulty is met by springing a wooden straight 
line to the base line. The tracing part of the pantograph has 
two guided points, one resting against the wooden base line and 
the other controlled by the hand of the operator, who in effect 
calipers the half widths of the water-lines, and transfers them 
at the proper scale to the cutters, so that the model is straight, 
whether the drawing is so or not, and has the correct form as 
determined by the water-lines. ‘The model is always cut from the 
middle towards an end (bow or stern) so that the operator, in 
tracing a water-line, is likely (if in error) to make the model 
too full; a fault that can be readily corrected by repeating the 
operation, or may be remedied by the model-maker when he cuts 
away redundant material. But the tracer has a further advantage 
in that the platen is driven by hydraulic pressure that can be 
controlled by opening a by-pass valve; or rather, the by-pass is 
always open and the model at rest until the operator partially 
shuts the by-pass by pressure on a foot lever and so drives the 
model at any desired rate. The tracing is done by a hand-wheel 
that directly operates the cutters, and indirectly controls the 
tracer through the pantograph. The operator consequently 
rotates this wheel with a smooth, continuous, hand-over-hand 
motion, with his eye on the tracer. A few minutes’ trial shows 
that practice makes the tracing easy and certain. 

On the model are eight symmetrical reference spots that are 
sponsoned out beyond the ship’s side and cut to a true plane on 
the top side as the model floats in the water. Hook-gages are 
hung in pairs, two forward and two aft, to adjust and determine 
the draft, and to insure that the model is not sagged or hogged 
beyond a trifling amount. ‘The displacement of a model is ex- 
pected to be correct within one-tenth of one percent. An attend- 
ant thought that three-tenths of a percent would be a “lot.” 

Paraffin models are kept immersed to avoid straining when not 
in use. The temperature of the water at Haslar seldom varies 
much from 65 degrees, and a low temperature is considered 
essential for the proper preservation of models. When in use 
the models are likely to be slightly hogged because the top sides, 
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which are exposed to the air, are likely to be at a higher tem- 
perature than that of the water. 

The most interesting feature of model experiments is the 
investigation of the wake and its effect on the efficiency of pro- 
pulsion, and this problem is the more difficult because the wake 
of a model is liable to be ten percent greater than that of a full 
sized ship. ‘There is further complication from the fact that the 
pitch of the propeller, whether that of the model or that of the 
ship, is open to doubt even though both are carefully made and 
measured. However, the wake diagrams are similar though not 
similarly placed, and the comparisons of model experiments and 
trials of ships correspond as well as the method warrants. 

Some of Mr. Froude’s more recent work has been on the 
resistance of ships among waves as described in his paper en- 
titled Model Experiments on Hollow vs. Straight Lines in Still 
Water and Among Waves. ‘The conclusion of these investiga- 
tions will be remembered to show that for certain cruisers the 


best sea speeds will be obtained from ships which show some- 


hollowing of water-lines at the bow. ‘This conclusion is notable 
in that it differs from the conclusion of modern designers that 
hollow lines are always to be avoided if possible both for steam- 
ers and sailing crafts. 

The apparatus still in place consisted essentially of a wooden 
diaphragm having the full width of the canal but only a fraction 
of its depth, and which would be given a motion approximating 
that of a dynamical vertical of the trochoidal wave. She waves 
made by this apparatus were most interesting to one who had 
given attention to the theory of waves. In the first place, the 
waves showed surface wrinkles or surface tension waves when 
the apparatus was first started, but these soon disappeared. The 
most interesting feature was that the waves which were on the 
point of breaking, had an angle of 120 degrees at the crest, as is 
indicated by Stokes’ theory of irrotational waves. ‘The form of 
wave profile given by this theory is much more like that of 
waves on the deep sea than the conventional trochoidal profile. 
Fortunately, the profiles approach each other as the height 
diminishes in proportion to the length, and we may use the 
various conclusions from the familiar theory for the proportions 
that are treated by naval architects. Again, it was very clear 
that the velocity of a group of waves was about half that of the 
individual wave, but this is a familiar phenomenon to any one 
who has amused himself by dropping stones into a pool. 

It is interesting to know that the water in the tank is renewed 
only sufficiently to make up for evaporation and other losses. 
When the tank was first filled, a summer’s growth of weeds was 
found to be troublesome; but that growth decreased year by year 
until it has ceased to be annoying. 

All the European stations are modeled on the station at Has- 
lar; and while every facility was most courteously given by those 
in charge it could not be expected that the work of the station 
and the time of those in charge should be sacrificed to the casual 
visitor. Each station had its own individuality, which I will try 
to throw into relief, avoiding tedious repetitions or comparisons. 

The second experimental model station to be installed was the 
one at the Neven shipyard, belonging to Messrs. William Denny 
and Brothers, and its date (1884) preceded that of the Haslar 
station by two years, which gives it a peculiar interest in that it 
followed closely the arrangement of the first Admiralty tank at 
Torquay. In particular, the rails for the carriage were sus- 
pended from the roof over the tank, with only sufficient space 
between the rails for the convenient handling of the model and 
the recording apparatus. ‘The carriage is very light, so that the 
longitudinal oscillations of the wire towing-rope do not give 
any trouble with the rope directly connected to the carriage. 
There appears to be no thought of substituting electric traction, 
nor does that appear to be convenient. 

The possession of this station has enabled the firm to take a 
leading position in the solution of certain problems in naval 
architecture, such as very high speeds for paddle-boats, and the 
installation of steam turbines. It may be interesting to rehearse 


the first notable success that they owed to towing experiments. 
In 1888 the firm desired to bid for the construction of a fast 
paddle-boat, which was required to have at least 1914 knots 
speed on a length of 300 feet and a beam of 35 feet. At first the 
scientific staff hesitated when the firm expressed a desire to 
guarantee at least a knot more than the required speed; but 
after tests on several models it was decided that a speed of 20% 
knots could readily be promised, and on trial the ship showed a 
speed of 21.6 knots. The model selected had a beam of 38 feet, 
or three more than that specified, which was in direct opposition 
to the common opinion at the time. In passing, it may be re- 
called that for paddle-boats the location and form of the waves 
which accompany the boat and come in contact with the hull, 
together with the location of the wheels with reference to such 
waves, is of prime importance, and such questions can be intelli- 
gently investigated by aid of the experiments on models, with 
comparatively little trouble and expense. It is most remarkable 
that while most explicit information based on experiments and 
experience now exists for screw-propeller propulsion of ships, the 
printed information with regard to paddle-wheels is very scanty 
and unsatisfactory, and requests for information, such as dimen- 
sions, revolutions and speeds, are not welcomed by those who 
have the information. 

A member of this firm expressed the opinion to the writer that 
every important yard would do well to have its own tank, and 
said that even with their large amount of accumulated informa- 
tion they kept the tank busy, and could give work to another 
tank if they had it. How different this is from the common 
opinion that, if only such a tank could be installed, it might take 
in work for all the shipbuilders in the country. At the same 
time, an opinion was expressed favorable to the establishment of 
an “open” tank, nat hampered by governmental secrecy or trade 
jealousy, at which scientific problems could be investigated, such 
as the best forms and proportions for various speeds and condi- 
tions. The need for such work was emphasized to the writer 
by the fact that he found those in charge of such a private sta- 
tion engaged in just such an investigation, while it may be fairly 
assumed that every well established station has that information 
filed away for ready reference. 

The next station in point of time is that of Spezia, belonging to 
the Italian government, which has always shown boldness and 
originality in the development of its navy. As might be ex- 
pected, it resembles very closely the Haslar station, and still has 
the car drawn by a cable, though the substitution of electricity 
is under consideration. An obvious feature was the substitution 
of brass and steel in place of mahogany, by the instrument maker 
intrusted with the construction of the apparatus, but good dis- 
cretion was shown, and the changes need not necessarily be open 
to criticism. ‘This station had the greatest interest to the writer 
because it, like our Washington station, is liable to have a tem- 
perature of 95 degrees Fahrenheit, and yet the models were made 


of paraffin; they, of course, are immersed when not in‘use, and - 


tests may not be made during excessively hot weather. ‘The 
opinion was expressed by Captain Bonfiglietti that the main dif- 
ficulty in the use of paraffin came from the distortion due to 
unequal expansion of the parts of a model exposed to the air or 
to water when in use, and that for this reason the models should 
not be more than 13 feet long. On the other hand, models as 
long as 20 feet are made of paraffin at Berlin, where occasional 
high temperature is to be expected. The details of the installa- 
tion of this station, and reports of important investigations, such 
as the influence of depth of water on speed, are given at length 
in a large volume published by Colonel Rota, of the corps of 
naval constructors, and in his paper before the Institution of 
Naval Architects. 

They have at this station a carriage for testing two or three 
propellers at a time in place behind a model, and an arrangement 
for four propellers is under construction. In the preparation of 
model propellers, drawings are made at a convenient enlarged 
scale, which are reduced photographically to the required size. 
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A wooden model is then made to these drawings, which is used 
as a mold for casting the composition blades. ‘This method 
may be contrasted with the method devised by Froude and com- 
monly followed, in which the face of the blade is cut in plaster 
of paris to a true helical form; the blade is then molded in wax 
on this surface; then a back is made in plaster, which with the 
face (after the wax is removed) form the mold for the compo- 
sition blade. The composition is a readily fusible alloy of tin, 
lead and bismuth. 

Much trouble was experienced from vegetable growth in sum- 
mer, but that has been obviated by using copper sulphate in the 
proportion of one to three hundred thousand. Incidentally, this 
copper salt stained the models an agreeable green tint. 

The fourth station to be established, and the second for a 


"private company, was that at Bremerhaven, belonging to the 


North German Lloyd Steamship Company. ‘This has been used 
in determining the forms and dimensions of new ships for their 
fleet. Work has also been done for foreign governments and 
for private firms, both German and foreign. The carriage has a 
steel frame made of vertical tubes and diagonal ties, and appears 
to be light and rigid. It is driven by two six-horsepower electric 
motors, and was the first so designed. 

At Charlottenburg, near the Technische Hochschule, is a sta- 
tion that is owned in common by that institution and the Ger- 
man Admiralty, the latter having exclusive control for certain 
months each year. When seen by the writer, the station was 
under admiralty control, and was used for the investigation of 
the action of a ship in a narrow channel with sloping sides, like 
a ship canal. The carriage is constructed of steel angle bars of 
small section, and appeared to be fairly light and stiff. It is 
drawn by a separate driving or locomotive car which had two 
electric motors. A new device was seen for testing four pro- 
pellers behind a model, which was said to give satisfaction ; it 
was covered with canvas and was not exhibited. 

Models are made up to 21 feet in length of paraffin, and while 
prolonged hot weather may not be expected, occasional high 
temperatures are experienced. This is interesting in comparison 
with the limitations advised at Haslar and at Spezia. This tank 
has a peculiarity, which, however, is likely to soon disappear ; 
namely, the width near the water surface is increased by a bench 
on each side, and at the edge of the bench is a row of columns 
carrying the rail for the carriage. It is proposed to carry the 
side wall up to the rail, doing away. with the bench. It is 
reported that though the rail appeared by calculation to be stiff 
enough, these isolated hard spots give a jar to the carriage that 
appreciably affects the recording apparatus. 

The last station to be seen was appropriately the last installed. 
This was at the yard of John Brown and Company, on the Clyde. 
It is a very close copy of the station at Haslar, closer, in fact, 
than any other seen, except that it has electric traction; and con- 
sequently presents fewer peculiar features, Important work has 
already been done, though the station has been in use less than 
two years. A considerable amount of attention has necessarily 
been given to building up a stock of information, and that work 
is not yet complete. True that information exists, but it is 
locked up in the archives of government bureaus, or the files of 
private drawing offices. 

The writer was informed while in Paris that a station was in 
process of development for the French navy and has learned 
that it is now open for work. It follows closely the Haslar pro- 


EXPERIMENTAL MODEL STATIONS. 


Date. Location. Length. Breadth. Depth. 
1884 Leven Shipyard, Dumbarton..... 300 20. 88 
PSSOMP ELAS eytyeMaee sc yee onto te 400 20. 9.2 
iSe0)) SNA odo aR eT OOOO ROLE oe 479 10.7 9.8 
1900 North German Lloyd S. S. Co., 

IRSA 6 bcoonccoconcosus 538 19.7 10. 
TOOR ME Charlottenb11; ome ee eee teenie 528 34.5 IT.5 


1904 John Brown & Co., Clydebank.... 490 22) 10. 


totype, and, in fact, was furnished with apparatus by the makers 
who have supplied other European stations. ‘The writer’s cre- 
dentials, unfortunately, did not include introduction to this 
station and the individual peculiarities cannot, therefore, be 
reported. 
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A COMPARISON OF DURAND’S AND CURTIS AND 
HEWINS’ PROPELLER EXPERIMENTS OF 1905.* 


BY EDWIN A. STEVENS. 


The data is contained in papers “Experimental Research on 
the Performance of Screw Propellers,” by Professor W. F. 
Durand, and “Some Results of Tests of Model Propellers,” by 
Messrs. Curtis and Hewins. 

Professor Durand used blades of elliptical outline, of pitch 
ratios varying from 0.9 to 2.1, and area ratios varying from 
0.18 to 0.72; all wheels had four blades and were 12 inches in 
diameter. 

Messrs. Curtis and Hewins described results obtained with 2, 
4 and 6-bladed wheels, of which only the results of four-bladed 
wheels are available for comparison. Their pitch ratios varied 
from 0.4 to 1.5, and their area ratios from 0.161 to 0.5903; the 
diameter in this case is 16 inches. 

Professor Durand’s curves are expressed in JV = foot pounds 

of work per revolution, and 7 = thrust in pounds, both at 100 
revolutions per minute. 
- Curtis and Hewins’ curves show “Power absorbing factor,” 
and “Efficiency.” ‘The former is for use in formula P = Power 
absorbed by screw in H. P. = 0.0031216 n Sd2 v3; % is number 
of blades, d is the diameter, v the speed in knots and S the 
power absorbing factor. 

It was necessary therefore not only to draw cross curves, but 
to change the units in which the results are recorded. It was 
decided to reduce Professor Durand’s data to S and e curves, 
and to the diameter used by Curtis and Hewins. For this pur- 
pose his curves were extended so as to cover an area ratio of 
0.161, and their values taken off at the area ratios used by Curtis 
and Hewins. These values were plotted on pitch ratio as a 
base, using one curve for each slip, the curves being extended 
to take in pitch ratio 0.8. Cross curves were plotted for 0.8, 1.0, 
1.2 and 1.3 pitch ratios. This reduced Durand’s data to the 
same area and pitch ratios as used by Curtis and Hewins. 

To. pass from W and T, to S and e, the following calculations 
must be made for each slip and pitch ratio: 

W X 100 
33,000 X m X .0031216 X d? X v3 


Bearing in mind that 
100 Xp 


® (Sneed itn kaos) == ——_= (7# — Ss), 
101.33 
that n= 4, 
and that d=1, 
we have S$ SW 
vs 
d I Xp) (@ Ss) 
an @S— 
W 


No allowance has been made for difference in outline or sec- 
tion of blades and diameter of hub. The latter may be neg- 
lected, in trying to account for the differences shown in the 
curves as thus brought to a common basis. ‘The dutline of Du- 
rand’s blades is an ellipse, the variation in area being produced 
by changing the length of the minor axis. Curtis and Hewins’ 
wheels were of Taylor’s suggested standard outline. 

For equal areas Durand’s blades would have a greater width 
from the root out to some point beyond the minor axis. Curtis 
and Hewins’ wheels should therefore absorb somewhat more 
power, but it is hardly possible that this would account for all 
the differences shown in the curves of S. 
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The efficiency curves are of wholly different character, though 
the maximum efficiency does not vary so greatly as one might 
expect. ‘This leads to the supposition that the blade sections 
must have varied, and that in the effect of this variation most 
of the differences must be sought. 

Professor Durand’s wheels were of the same sections as 
those described in his paper on this subject in the Transactions 
of 1897. ‘The blades were made to represent average practice. 
Curtis and Hewins, though they do not specifically so state, 
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used, as I am informed, the sections shown in Naval Constructor 
D. W. Taylor’s paper, read before this society in 1904. ‘This 
section seems thinner at the root, though probably a little 
thicker at the tip, than full-sized wheels in ordinary practice. 
To me the results seem too inconclusive, and too apt to further 
becloud an already much beclouded subject to warrant publica- 
tion in their present form. As may well be imagined they rep- 
resent a bit of hard work. In view of this fact, it seems 
appropriate to suggest the consideration by this society of the 
propriety of laying down standard methods in accordance with 
which future observers may report data on this and other sub- 
jects, in such form as would render them more readily available 


for comparison. 


The Japanese Battleship Satsuma. 


On November 15, 1906, the Japanese launched from the Yoko- 
suka dockyard the first powerful battleship ever constructed in 
that country. ‘This was the Satswma, of 19,060 tons, being 1,160 
tons heavier than the famous Dreadnought of the English navy. 
The keel was laid May 15, 1905. ‘The vessel is said to have a 
length of 482 feet, a beam of 83 feet 6 inches, and a draft of 27 
feet 6 inches. ‘This makes a block coefficient of 0.603, which is 
sufficiently fine to permit the attainment of a speed of 18.5 knots 
on 18,000 horsepower. 

The battery will consist of four 12-inch rifles mounted in pairs 
in turrets on the center line in the conventional manner; twelve 
10-inch guns in pairs in turrets on the beam, and twelve 4.7-inch 
guns intended to guard against torpedo boat attack. Of the five 
torpedo tubes, four are submerged. Great enthusiasm was mani- 
fested at the time of the launching, the Emperor having been 


present. ‘The vessel is said to embody lessons from the late war, 
the woodwork on board having been reduced to a minimum, 
while elaborate fire-fighting apparatus has been fitted. The upper 
works have been kept as clear as possible of top hamper. Details 
of construction are believed to follow in the main those of the 
Dreadnought. ‘The armor belt has a maximum thickness of 9 
inches, tapering to 5 inches at the ends. 

Another ship of the same size is now under construction, while 
it is reported that a third, 3,000 tons heavier than the other two, 
has also been laid down. In addition to these vessels, four first 
class armored cruisers are under construction, two of them 
being already afloat. ‘These vessels are of 14,600 tons each. 


Progress of Naval Vessels. 


The Bureau of Construction and Repair, Navy Department, 
reports under date of November 12, 1906, the following percent- 
age of completion of vessels building for the United States Navy: 


Oct. 1|Nov. 1 


BATTLESHIPS. 

Nebraska 19 knots. Moran Brothers Co............ 96.71| 97. 

Vermont .... . {18 Fore River Shipbuilding Co.. 93-6 | 95. 
Kansas .... colts 2 New York Shipbuilding Co..... gl. 93.1 

Minnesota ........ 18in se Newport News Co..........-- 96. 97- 
Mess oe Miteveetete py) Wm, Cramp & Sons.......... 65.52| 67.82 
dahon ee ess TL 7 Wane Crampmcpoonseneseencrr 62.41] 64,03 
New Hampshire...|18 “ New York Shipbuilding Co..... 53-3 54.3 
Michigan Wrrnenee me) 8 New York Shipbuilding Co..... 0.28 0.85 
South Carolina....]19 “ Wm, Cramp & Sons.........-.. 0.0 06 

ARMORED CRUISERS. 
Californiawererereieret 22 knots.|Union Iron Works...........-- 95-7 96.1 
South Dakota.....|22 “ Union Iron Works...........- 93.2 93.4 
North Carolina....|22 ‘f Newport News Co............- 61.09] 63.28 
Montanameneeeiiee 22 ee Newport News Co............. 54.28] 56.84 
SEMI-ARMORED CRUISER. 
Milwaukee ....... |22 knots.j Union Iron Works..........-.. 98.9 | 99.4 
SCOUT CRUISERS. 

Gheste rleenrr 24 knots.|Bath Iron Works.............. 47-4 | 51.9 
Birmingham ...... ‘24 sé Fore River Shipbuilding Co....| 47.4 | 50.7 
Salem Weenie 24 Fore River Shipbuilding Co....| 47.5 | 507 

SUBMARINE TORPEDO BOATS. ; 

Cuttlefishteeeeeee eee Fore River Shipbuilding Co....| 89. go. 
Miper eae eee |lseterceesare Fore River Shipbuilding Co....| 73. 81.5 

marantulaseeeeeries \Bacacnte Fore River Shipbuilding Co... 90. 92. 
OCONEE oc000 0000 lboooasas Fore River Shipbuilding Co.. 74.4 | 78.8 


United States Shipbuilding. 


The Bureau of Navigation of the Department of Commerce 
and Labor reports the construction during the month of Septem- 
ber of 78 vessels aggregating 36,501 gross tons. Of this total, 10 
vessels aggregating 28,397 tons, or an average of 2,840 tons, are 
steel vessels propelled by steam. 

During the month of October the construction is reported to 
have been 84 vessels, aggregating 33,054 gross tons, of which 11 
amounting to 26,003 tons, or an average of 2,364 tons each, are 
steel vessels propelled by steam. 

The construction in November is renorted to have amounted 
to 34,284 tons in 66 vessels. Nine of these, aggregating 29,289 
tons, or an average of 3,254 tons each, are steel vessels propelled 
by steam. 

In the three months in question there were respectively 4, 2° 
and 4 steel steam vessels built on the Great Lakes, the aggregate 
tonnages of which amounted to 24,906, 13,763 and 20,755 gross 
tons. This aggregate of 50,514 tons out of a total of 96,086 tons 
is no less than 62 percent. It will be seen that the average size 
of the 10 vessels mentioned is 5,951 tons. 

The bureau reports the construction during the quarter ended 
September 30, 1906, of 206 vessels aggregating 102,748 gross tons. 
Of this total 32 vessels, amounting to 82,916 tons, were of steel 
and propelled by steam. Of the latter, 14 vessels of 70,107 tons, 
or an average of 5,008, were built on the Great Lakes, and 18 
vessels of 12,809 tons, or an average of 712, on the Atlantic and 
Gulf coasts. ‘The total compares with 315 vessels of 82,520 gross 
tons for the corresponding quarter of 1905. 
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MOTOR BOATS. 
PART XVII. 


BY DR. WILLIAM F. DURAND, 
RACING RULES AND TIME ALLOWANCE. 


The fundamental purpose of time allowance, based on rules for 
the classification of racing boats, is to eliminate such advantages 
as may belong to mere size or power alone, and to make possible 
a contest on reasonably even terms among boats of different 
sizes and powers. It will be remembered, from the chapter on 
power, that in general the larger the boat the more easily is a 
given speed realized. Especially is this the case with reference 
to the influence of increasing length. it will result in conse- 
quence that large boats, and in particular boats in which the 
length’ is exceptionally great in relation to the size, will thereby 
possess an advantage by such fact alone, and no contest on 
reasonably even terms could be held between such a boat and 
one markedly smaller, or with a much smaller proportion of 
length to general size. Again, it is generally agreed that the ad- 
vantage given by horsepower alone should be eliminated from 
speed contests, so that among boats, for example, of the same 
size and of similar forms, differences in the power should not 
enter as a determining factor in a racing contest. 

From the reverse point of view, it may be said that in speed 
contests every item of difference between the contestants should 
be eliminated except the following: 

(1) Consistency and general excellence of design. 

(2) Integrity and general excellence of construction. 

(3) Skill in handling and in making the most of the boat as 
actually designed and built. 

Still otherwise we may ask regarding each contestant the fol- 
lowing question: 

With the boat as it is, and assuming a thoroughly consistent 
and carefully studied design throughout, together with integrity 
and general excellence of construction and a good degree of 
skill in handling, what speed may be reasonably expected? If 
this question can be answered, then such speed will determine 
the rating, and the differences in such speeds will determine the 
time allowances for the various boats. Such allowances or cor- 
rections being applied, it will result that all differences in speed 
will be eliminated, except such as may depend on items (1), (2) 
and (3) above noted; and to the boat which excels in the com- 
bination of these three items will go the honor of victory. 

It may thus result that a boat making the course at a speed 
of 18 knots, for example, may be beaten by another making only 
16. This will mean that the latter, with reference to these 
items (1), (2), (3), was the better boat, and showed the better 
performance of the two. Of course, nothing can change the 
actual relative speeds of the two boats, and the owner of the 
faster boat has always the satisfaction of the higher actual 
achievement, with the possibilities for use or pleasure which such 
achievement may imply. These considerations are unaffected by 
racing rules, and remain as some offset to the possibility of the 
race not going to the actually faster boat. 

Again, there has always been a feeling that racing rules should 
be so devised as to discourage the building of freaks, or of boats 
intended simply to gain all possible advantage from the char- 
acter of the particular rule or formula for rating, and inde- 
pendent of the real value of the resulting boat. Rather, if possi- 
ble, the rule should be so drawn as to favor the development of 
staunch and serviceable boats, and with the most carefully 
studied combination of useful features. 

The general problem of time allowance involves then two dis- 
tinct elements or parts: 

(a) The determination of the speed which may properly be 
expected from a boat of reasonably normal and useful propor- 
tions and characteristics, and of specified size and horsepower. 

(b) The framing of the formula in such manner that to thé 
desired extent boats which depart widely from normal propor- 


tions and serviceable combinations shall be placed at some rela- 
tive disadvantage with reference to the rule. 

The first, or (a), states the broad problem for the normal 
boat. ‘The second, or (0b), is intended to discourage the produc- 
tion of freaks and racing machines. Now, referring again to 
the chapter on speed and power, it will be clear that the speed 
depends primarily on three things: 

(1) The power developed by the engine and delivered to the 
shaft. 

(2) The power utilized by the propeller and applied to the 
propulsion of the boat. 

(3) The resistance due to the size and form of the boat. 

We will consider these in order. 

The power of an internal combustion motor depends on the 
following items: 

(1) The number of cylinders, denoted by x. 

(2) The area of piston, denoted by A. 

(3) The length of stroke, denoted by L. 

(4) The mean effective pressure, denoted by p. 

(5) The number of revolutions per minute, denoted by N. 

(6) The character of the cycle, represented by a factor f. 

Expressed as a formula we have then: 


ieee Deere Viarama ee (zx) 
33,000 Ff 


Now, in comparing one engine with another, the factors 
L,n, A. f are matters of direct observation or measurement\and 
their values are readily determined. There remain N and p for 
further consideration. 

Regarding revolutions N, we find in actual practice values all 
the way from 500 per minute or below to 1,000 or above; and, 
of course, this factor is not observable or measureable before 
the race, as in the case of L, nm, A, and f. For comparing one 
engine with another it may be more convenient or useful to usé 
the product 2N L, or piston speed, rather than the revolutions N 
alone. Remembering then that for the internal combustion en- 
gine as used in typical motor boats the length Z will usually be 
found from 6 to 9 inches, or 0.50 to 0.75 foot, it is clear that 
values of the piston speed will range from 500 up to 1,000 or 
above. In accordance with the fundamental nature of time al- 
lowance we should then ask—what is the value of the revolu- 
tions or piston speed corresponding to a thoroughly consistent, 
carefully developed design, in which reasonably full advantage 
has been taken of all engineering possibilities which bear upon 
such problems? ‘This presupposes,a well constructed engine, 
designed carefully throughout, and with special reference to the 
highest speed of rotation or piston speed consistent with the 
other features of the design; and combined with a propeller so 
designed as to permit the attainment of the designed rotative 
speed, and which will under such conditions efficiently transform 
the power of the engine into useful work of propulsion. ‘The 
fact that rotative speed depends on the adaptation of propeller 
to boat, and, of course, on the provision of adequate power in 
the engine itself, should be kept clearly in mind in connection 
with these various relations. 

Unfortunately there is no definite answer to the question out- 
lined above. Opinions will vary, circumstances and special pur- 
poses will justify variations in the matter of speed of rotation or 
piston speed, and furthermore, the two types of engine—two- 
cycle and four-cycle—are not quite similarly situated with refer- 
ence to the development of high speed. It should be noted in 
passing that if each designer and builder is frankly aiming at 
the highest rotative or piston speed which he can make effective, 
and all engines are of the same form of cycle, then the exact fig- 
ure which may be taken as the standard is of less importance. 
The relative positions of a series of such boats will be the same, 
no matter with what standard they may be compared, and while 
the relative allowances will vary slightly with the standard 
adopted, such variation would, as a rule, be of no serious impor- 
tance. 


30 


International Marine Engineering. 


JANUARY, 1907. 


Thus, if all boats had four-cycle engines, and 800 revolutions 
were taken as the standard value for rotative speed, then each 
engine would be rated as for such speed. If the designer can- 
not attain it, he must suffer in diminished speed, and if he 
exceeds it, he gets the benefit in increased speed. With actual 
boats, however, there are designs for which (say) 600 revolu- 
tions may seem a proper limit, and in which the designer makes 
no pretense of striving to attain a higher speed. ‘The design is 
consistent and carefully developed, with reference to this speed. 
In another design a distinct effort to realize high rotative or 
piston speed is made with reference to a high boat speed, and, 
for example, 1,000 revolutions are easily obtained. If then these 
two boats with different aims are both rated for power on the 
basis of 800 revolutions, obviously the latter will have a very 
marked advantage. Differences of this character cannot be 
properly evaluated in any scheme of rating, and any and all 
methods and formulas are unsatisfactory for the rating of boats 
in which the primary purposes of the design have not been the 
same. 


Again, the limitations of the two-cycle and four-cycle types 
with regard to rotative speed are not the same, and it is there- 
fore doubly hard to fairly relate engines of the two-cycle type 
with those of the four-cycle type. ‘The two-cycle engine has large 
passages for the flow of vapor or gas in and out of the cylinder, 
but at high rotative speeds, that is, with a high number of 
changes per minute, it is difficult to keep the inflow and outflow 
separate and to realize an explosive charge in a reasonably high 
degree of purity. On the other hand, with the four-cycle engine, 
the valve openings and passages are naturally smaller, but rela- 
tively more time is given for the inflow and exhaust events. In 
a general way it results that the limitations in the case of the 
two-cycle engine are primarily dependent on the rapidity of the 
changes, or on the revolutions; while in the case of the four- 
cycle they are dependent on piston speed. High rotative and 
piston speeds may be and are realized with both types of engines, 
hut it will presumably be admitted that high rotative speed in 
the four-cycle engine will result in a less marked falling off in 
the value of the mean effective pressure than in the case of the 
two-cycle. 


To sum up with regard to rotative and piston speeds, we con- 
clude that: 


(1) The rating of engines, all with reference to the same 
standard revolutions or piston speed, can be fair only when all 
engines so rated are designed primarily for the same general 
purpose. Any attempt at classification will, of course, involve 
some vagueness of definition or interpretation, but unless there 
is some reasonable similarity of purpose in the designs, it is hope- 
less to expect any rating rule to properly relate the boats for 
purposes of racing. 


(2) Within a class restricted to boats designed all for the 
same general purpose, and all with engines working on the same 
cycle, the exact value of the revolutions or piston speed adopted 
as a standard is of relatively less importance. 


(3) Between engines working on the two-cycle system and 
those on the four-cycle, no rule can be entirely satisfactory, and 
any rule adopted will be sure to.bear unequally in accordance 
with the special characteristics of the case. 


Turning now to mean effective pressure, p, and referring to 
the earlier chapters on the engine, we find ground for the con- 
clusion that with the same general conditions otherwise, this 
factor will be less for the two-cycle than for the four-cycle. ‘The 
value of » depends primarily on the purity of the mixture, and 
in this respect the four-cycle type scores a marked advantage, 
especially at high rotative speeds. We shall here assume that 
with equally good practice in each type of engine, the value of p 
in the two-cycle engine should be 80 percent of that in the four- 
cycle. This will give the relation, 

9 0.80 p, 


Turning now to the horsepower formula above, we have: 
w= PLNAN _ pnAxX2LN 


33,000 f 33,000 X 2f 


Then, putting for 22, N, the piston speed, the single letter S, 
we have: 


Then, with the above understanding regarding the relation be- 
tween p for two-cycle and four-cycle engines, and denoting the 
values in each case by the subscript 2 or 4, we have: 

lal, 2D» nm, A, S, a 1.6”,A,S, (3) 
H, 7 Saeinan eres a0e 9 sn 20760 3 

Regarding the proper value of the ratio of S,, to S,, there is 
little direct information, and any value must in effect depend 
largely on general opinion as to the operation of the limitations 
on revolutions and piston speed in the two cases. With the ratio 
p, to p, of 0.80, which we have already assumed, we shall take 
as a corresponding ratio of S, to S,, about 0.78, giving : 


Then, taking two general classes of boat—high speed and mod- 
erate speed—and the two types of engine, we have as follows: 

(1) For all craft built expressly for high speed, and with 
four-cycle engines, we assume 


p= 66 
S =} 1,000 
This gives: 
__ 66 A X 1,000 ne vA 
ae 1320008 2 


(2) For all craft as in (1), but with two-cycle engines we 
shall then have: 
1.25 XA nA 


= 
el 2 YD) 


(3) For all other craft in a single class, and with four-cycle 
engines, we thay assume a standard value of S = 666. Then: 


661 A ~ 666 nA 
t= ie 
132,000 3 


(4) For all craft as in (3), but with two-cycle engines, we 
may properly assume the relative power as slightly greater than 
for the high speed class. We shall therefore take 


nS >< Al nA 
d= 3 — 
3 Za, 


In general we may put: 


where H = horsepower. 
n= number of cylinders. 
A =area of piston. 
B= factor, as below. 
Values of B: 
High speed, four-cycle, B = 2. 
High speed, two-cycle, B = 1.6 : 

Moderate speed, four-cycle, B= 3 

Moderate speed, two-cycle, B= 2.3. 

It is, of course, impossible to satisfactorily draw the line be- 
tween so-called high and moderate speed. Each class shades into 
the other by imperceptible gradations, and any attempt, as above, 
to specify two classes, must be crude and unsatisfactory, and pro- 
duce results on the time allowance value which cannot be con- 
sidered entirely fair. On the other hand, the inclusion of all 
engines into one class with reference to piston speed will be no 
less unsatisfactory and unfair, and between the two possibilities 
it has seemed best to suggest, in’accordance with the practice of 
the American Power Boat Association, the two classes as above. 
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TIME ALLOWANCE. 


Let v, = speed of standard boat in knots. 
0, = = speed of any other boat, assumed as less than v,. 
Then I + v, and I = v, represent respectively the fbr in 
which each boat will go one nautical mile, and the difference be- 
tween these times, reduced to seconds, will be the time allowance 


per mile. 
Denoting this allowance by a we have then: 
I I 
a = 3,600 (ea = a) FSO CG OR Oey RO en Re nG EET (6) 
Uy 0 


This amount is thus the difference in time which may be ex- 
pected between the two boats in one mile, and this allowance 
being applied, it is assumed to bring the boats to an equal foot- 
ing as regards the items properly entering into a racing contest, 
and to determine as the victor the boat showing the least time 
after correcting the actual time by this amount per mile. 

In order to determine the value of this allowance, therefore, 
we must determine the speed which may be fairly expected. 
This requires the application of some form of speed-power 
formula. There are many such, no one of which is more than a 
crude approximation to the conditions which it is desired to 
fulfil. The more important of these are as follows: 

(1) The formula should provide for the rapidly increasing dle: 
mand for power as the speed increases, the boat remaining the 
same. 

(2) It should provide for the more slowly increasing demand 
for power as the boat increases in size, the speed remaining the 
same. 

(3) It should satisfy the extended law of comparison, as a re- 
sult of which boats of similar form at speeds related as the 
square roots of their lengths will require power in the ratio of 
the 7/2 power of the lengths. 

The common so-called Admiralty formule: 

__ (Midship section area)  v? 

= eo ewe sp onnanvaes (7) 

IDES SX GP 

ewayel JE = Constant oc treet tence ee ees (8) 
fulfil the last condition, but neither of the others in altogether 
satisfactory degree. ‘The index for the speed w should, as a rule, 
be more than 3, while perhaps 4 is too high, especially where the 
design is such as to cause the boat to rise partially out of the 
water at very high speeds. Again, for boats of increasing size 
at the same speed, the variation as the midship section area, or 
as D3, is too rapid for the power, and if correct for the small 
boat would determine an excess for the large boat. ‘This latter 
fault may be compensated for in a measure by introducing a size 
or dimension factor in the denominator. If this be taken as the 
square root of the length, denoted by /L, we may put the for- 
mule above in the form: 
(Midship section area) X v? 


H= A a nari ae eee (9) 
. By Xx VL 
Ex E 
and H = By XVI SPT Tarce LO sao oie NAT eee (10) 


In this form the third condition is no longer fulfilled, while the 
first still remains as before. It is, however, entirely possible to 
develop formule which will, in more or less satisfactory degree, 
fulfil these various conditions, but at the expense of simplicity 
of form. ‘hus, take the formula: 


This provides for the variation of the power more rapidly 
than as the cube of the speed, and fulfils the other conditions (2) 
in reasonable degree and (3) exactly. The use of such a for- 
mula as a basis for time allowance would, however, lead to un- 
wieldy roots and powers, and, having in view the crude and 
somewhat arbitrary character of time allowance at the best, it 
is doubtful if the apparent gain would be worth the added labor 
and difficulty of application. In any event, we shall here assume 


that it would not, and shall therefore recur to the simpler for- 
mule (9) and (10) above. The choice between these two turns 
on the relative usefulness of the midship section area and the 
two-thirds power of the displacement as a factor in such for- 
mule. We shall prefer the latter, briefly for the following rea- 
sons: 

(1) It is presumably more consistently related to the power 
than is the midship section area, and as a function of volume 
takes more accurate account of variations in form than is possi- 
ble for an area such as the midship section. 

(2) By the use of the displacement rather than the midship 
section area it is more difficult to design a boat with reference to 
gaining a special advantage from the form of the rule. 

Adopting, therefore, the formula (10), and writing the factor 
B without subscript, we have as follows: 


He ee (12) 
MET eee 

v= Bt x JEbs x Ls (13) 

Bes 2S LIS Ca AROS GUS eGURO COSC (14) 
Hk x Lg 


Now, applying these values in the formula for time allowance 
above, we have: 


if I 
3,600 : = oa : 
= mi Lys x Lye f1 93 8 dows |}oco00a00000 (15) 
3 2 2 
D433 D3 


Next, applying (12) to a series of trial results, and using for 
D the weight W in pounds, we find as a good average value 
B = 4,096 and.Bi =16. We must next arbitrarily assume a 
speed for the so-called standard boat. This we shall take as 24 
knots. ‘Then from (13) we have, writing W instead of D: 

delojs 28 ban Ea Rea ae aR (16) 
Ws 16 

Substituting these numerical. values in (15), and multiplying 

both numerator and denominator by 66.°6, we have: 


66.°6 
2 e100 0, 
o= 600 (2 OAS 8 lhe el Se Oe (17) 
7 || ——— 100 
W3 
— I — I 
Of @ = 15,009 (@ O as IEG =) ey a sae (18) 
Wi 
: H 1 Hp i Zoi 
Now the quantity e190" LEGS pee ie Sen 200 SEN EA £4° we shall 
Ws 3W45 
call the rating, and denote it by the single letter R. 
We have, then, in general, for any boat: 
Rating = R = oe RTA; > Ae pee Be (19) 
3 Ws 


The multiplication by 66. 6 or by 200 + 3 in (17), and in the 
formula for rating, (19), is simply to bring the rating of the 
standard boat to the figure 100. Then for (18) we have: 


a=150(" ox :) AU fas RSET cis ANP OR COC Ee (20) 


k 
If, in any case the rating R should be greater than 100, the 
value of a would be negative or subtractive, and for its numerical 
value we should have: 


a! = 150(1 a a) ee ET ii een ee ame hc OR (21) 


Now the values of the time allowance in the tables, given for 
example in the hand book of the American Power Boat Associa- 
tion, are simply the values of a and a’ computed from the above 
formulz for the various values of the rating R. The fact that we 
have thus reproduced the table of allowances as given in this 
hand book means simply that the standard rating is taken arbi- 
trarily at 100, and the standard speed at 24, and any time allow- 
ance table based on these standards will have values as given 
by the equations (20) and (21) above, quite independent of the 
particular formula from which the rating is derived. 

Another point of interest in connection with the rating is read- 
ily derived by substituting from (19) into (13). We thus find: 
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IER SK IR 
=? Toone 

That is, the speed by formula, or the reasonably expected 
speed, is 24 percent of the rating as found by rule. It is not 
uncommonly supposed that the rating is a sort of length, or that 
it has something to do with length. This is entirely erroneous, 
and as shown above, it is directly related to speed by the rela- 
tion shown in (22). Hence we readily see that for any boat of 
rating R, the reasonably expected speed is simply 24 percent of 
such rating. 

With regard to the value of the rating as given in (19), it will 
be desirable to express this in other forms, as follows: 


2004/ VL 
R= Se 
Ware 
3 
or: 


Rating equals 200 times the cube root of the power, multiplied 
by the sixth root of the length in feet, and divided by 3 times 
the two-ninths power of the weight in pounds. Again, to find 
the two-ninths power we have the simple 

Rule: Take the cube root of the cube root, and square the 
result: or, take the cube root twice, and square the result. 

To illustrate the application of this rule for rating, take the 
following data: 

I, = 42 feet 

W = 8,400 pounds 

H = 120 

4/120 = 4.932 

4/42 = 3.476 

42h = 13.476 = 1.865 

¥/ 8,400 = 20.33 

V/ 20.33 = 2.73 

(2.73)? = 7.45 

200 X 4.032 X 1.865 __ 
3X 7.45 

With regard to the measurement of the three items involved, 
the following may be noted: 

LI, results from direct measurement, in accordance with the 
customary rules in force. 

H results from direct measurement and computation, in ac- 
cordance with the rule for power. 

W for small or moderate sized boats may be determined most 
satisfactorily by direct weighing in running condition. Where 
this is impracticable, the immersion fore and aft in running con- 
dition may be carefully noted and the corresponding weight de- 
termined from the displacement, which may be found either (1) 
by a special computation based on measurements taken from the 
boat when in dock, and by methods familiar to naval architects, 
or (2) by a special computation based on a certified draft of the 
lines of the boat furnished by the builder, or (3) taken direct 
from a certified displacement curve furnished by the builder. 


U 


Then 


Then R= 82.3. 


GENERAL OBSERVATIONS. 


In specifying the value of the numerical factors in the formula 
for rated engine power, two general divisions were assumed— 
high speed and moderate speed: or in the terms employed in the 
rules of the American Power Boat Association, “automobile 
racing boats” and “all others.’ By the same rules, the auto- 
mobile racing boat is defined as one whose rating exceeds ten 
times the square root of its load water line length. Translating 
this into terms of speed, by the relation explained above, this 
means a boat whose speed by formula should exceed 2.4 times 
the square root of the water line length. In this form the rule 
is more intelligible, as we readily see what it means in the case 
of any given boat. Thus most of the so-called automobile or 
high speed boats have been from about 40 to 50 feet in length. 


This means then for a 40-foot boat that the expected speed will 
exceed 15.2, and for a 50-foot boat that it will exceed 17. ‘These 
speeds are very moderate for distinctly high speed boats, and it 
may be asked whether the limit of rating should not be raised 
to about 13 times the square root of the load water line length, 
which would mean a speed for the 40-foot boat of about 20 
knots or more, and for the 50-foot boat of about 22 knots or 
more. 

Again, these general divisions of high speed and moderate 
speed boats may be separated into subdivisions in accordance 
with structure, and into classes with reference to rating. ‘Thus 
in the rules of the American Power Boat Association the mis- 
cellaneous division is divided into two subdivisions comprising 
(1) cabin boats and boats with standing awnings, and (2) 
hunting launches and open boats. Again, each of these with the 
high speed division is subdivided into seven or eight classes, 
according to rating. 

This extended subdivision has the effect of bringing into any 
one class only such boats as are within about 2.5 knots of each 
other in expected or rated speed, and under such conditions the 
amount of compensation to be provided by the time allowance 
is reduced to comparatively small limits, and may be accepted 
as reasonably fair, provided only that the ratings themselves are 
reasonably accurate. 

The general basis of the rating has been discussed in detail, 
and by way of further comment it will be sufficient to note the 
following points: 

(1) The accuracy of the rating depends on two chief items— 
the horsepower rule, and the rating formula. 

(2) Of these two, the latter is presumably on the more satis- 
factory basis, especially having in view the subdivision of the 
boats into comparatively narrow classes. 

(3) The chief difficulties in providing a satisfactory formula 
for horsepower are: 

(a) Uncertainty and difference of opinion as to a fair basis of 
rating between two-cycle and four-cycle engines. 

(b) Uncertainty and difference of opinion as to what are fair 
values of the revolutions or piston speed for boats of any speci- 
fied group or subdivision, and also as to the proper correspond- 
ing values of the mean effective pressure. 

(4) If all those who are building engines for motor boats 
could come together on a definite basis of agreement as to the 
points in (3), there would be but slight ground for dispute as 
to the fairness of a rule worked through on the general basis 
above developed. 

(5) No matter what may he the rule or basis of agreement for 
any one year, it is probable that revision will be needed from 
vear to year, to keep pace with the trend of development in piston 
speed, in rotative speed, and in special or novel features, such as 
the introduction of a compressor, etc. 

(6) Any rule which would fulfil ideal conditions and be be- 
yond criticism from the engineering or scientific view point would 
of necessity be so cumbersome and complicated as to be quite 
useless for general application, and in consequence, for actual 
use, a rule must be employed, admittedly imperfect and approxi- 
mate, and even in some cases bearing unequally on different de- 
signs, but nevertheless a rule which can be applied without 
prohibitive labor and which, with some attempt at agreement 
among those concerned as to the items in (3) above, will be 
reasonably satisfactory in operation. 


Civil service commission examinations are announced for Jan- 
ury 3 and 4 for vacancies of civil engineers in the Philippine 
service, at $1,400 per annum and upwards. Applicants should 
apply to the commission in Washington for forms 2 and 375. 

Examination is announced for January 9 and 10 to fill vacan- 
cies in the position of computer in the Coast and Geodetic Sur- 
vey at $1,000 and upwards. Applicants should ask for form 
1,312. 
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THE DEVELOPMENT AND PRESENT STATUS OF THE 
STEAM TURBINE.* 


BY £. M. SPEAKMAN. 


MARINE TURBINES. ADOPTION 1N THE ROYAL NAVY. 


It was thoroughly in accordance with the progressive nature 
of the policy of the British Admiralty that the first official order 
for marine turbines should be for a vessel of the Royal Navy. 
H. M. S$. Viper was launched in September, 1899, and was of 
exactly the same size as the numerous 30-knotters then under 
construction; she proved in many ways phenomenal. Her tur- 
bines developed upwards of 12,000 horsepower, and the maximum 
speed attained was over 37 knots. Her propelling machinery, 
consisting of turbines and condensers, with shafting and pro- 
pellers, weighed about 7%4 percent less than that of similar de- 
stroyers fitted with reciprocating engines of only half the power, 
and whose maximum speed was 30 knots. The Viper ran ashore 
and became a total wreck during the naval maneuvers of 1901, 
and this fact, coupled with the subsequent and almost immediate 
loss of the sister vessel—H. M. S. Cobra—considerably delayed 
the proposed comparative trials with other destroyers, and some- 
what adversely affected the progress of the marine turbine. 

In spite of this, two more destroyers and a third-class cruiser, 
aggregating some 30,000 horsepower, were built for the Royal 
Navy, and tried during what may be called the experimental 
period—1903 and 1904—and from the results obtained in com- 
parison with sister vessels fitted with ordinary machinery, the 
Admiralty felt themselves justified in setting aside not only their 
‘standard types of reciprocating engine, but also all other tur- 
bine systems. 

The naval estimates of 1905-6 comprised the battleship Dread- 
nought of 18,000 tons, three armored cruisers (Jnflexible type) 
each of 17,250 tons, five ocean going destroyers of 33 knots 
speed, twelve coastal destroyers of 26 knots, and one special 
destroyer of 30,000 horsepower and 36 knots speed. . The new 
royal yacht Alexandra was also included. ‘The propelling ma- 
chinery was confined to turbines of the Parsons type, and aggre- 
gated about 300,000 horsepower. ‘The total horsepower for the 
vessels of the 1906-7 programme, in consequence of the large 
reduction made in the naval estimates, will be only about 150,- 
000, giving a total of some 450,000 horsepower for the Royal 
Navy alone in two years. : 

The official reasons for the change were stated in a memo- 
randum issued by the Board of Admiralty in July, 1906, having 
reference to H. M. S. Dreadnought in particular, and to the 
adoption of turbines in general, and were couched in the fol- 
lowing terms: 

“The question of the best type of propelling machinery to be 
fitted was also most thoroughly considered. While recognizing 
that the turbine system of propulsion has at present some disad- 
vantages, yet it was determined to adopt it because of the saving 
in weight and reduction in number of working parts and reduced 
liability to breakdown; its smooth working, ease of manipulation, 
saving in coal consumption at high powers and hence boiler 
room space, and saving in engine room complement; and also 
because of the increased protection which is provided for with 
this system, due to the engine’s being lower in the ship; advan- 
tages which more than counterbalance the disadvantages. There 
was no difficulty in arriving at a decision to adopt turbine pro- 
pulsion from the point of view of sea-going speed only. ‘The 
point that chiefly occupied the committee was the question of 
providing sufficient stopping and turning power for purposes of 
quick and easy maneuvering. ‘I'rials were carried out between 
the sister vessels Eden and Waveney, and the Amethyst and 
Sapphire, one of each class fitted with reciprocating and the 
other with turbine engines; experiments were also carried out 
at the Admiralty experimental works at Haslar, and it was con- 
sidered that all requirements promised to be fully met by the 


‘* Abstract of a paper read October 23, 1906, before the Institution of 
Engineers and Shipbuilders in Scotland. 


adoption of suitable turbine machinery, and that the maneuver- 
ing capabilities of the ship, when in company with the fleet or 
when working in narrow waters, will be quite satisfactory.” 

The speed and power of warships is continually on the in- 
crease, and it seems by no means unlikely that, before long, war- 
ships will rival in speed the new Cunarders, with horsepower 
falling but little short of theirs. When such powers are adopted, 
it becomes almost impossible to obtain the requisite cylinder 
volume with twin engines, on account of the small height avail- 
able below an armored deck. ‘Triple screws involve a great 
addition to weight and space occupied per unit of power, as well 
as to the staff required, while tandem engines present disad- 
vantages, well proved in the case of the Blenheim and Brooklyn. 
Under such circumstances, little choice seems left but to adopt 
a suitable type of turbine. 


THE DEVELOPMENT OF TURBINES IN THE MERCHANT SERVICE. 


The application of marine turbines to merchant vessels dates 
from July, 1901, when the King Edward was placed in service 
on the Clyde. Her performance was watched with great interest, 
and to the excellence of the results obtained from her and the 
Queen Alexandra, which followed in 1902, may be ascribed the 
revolution in cross channel boat machinery that has taken place 
in the last five years.- The vessels are too well known to require 
description. ; 

The evolution in cross channel steamers due to the turbine has 
been remarkable, the vessels being universally popular owing to 
the absence of vibration and their smoothness of motion. Com- 
mencing with The Queen and Brighton for the channel service, 
other orders quickly followed, and there are now no less than 
eighteen steamers fitted with turbines built, or approaching com- 
pletion, for service between English and Irish or continental ports, 
of which fifteen have exceeded 21.5 knots. The Manxman, Viking, 
and -the three vessels of the Great Western Railway Company, 
have exceeded 23 knots, while the Princesse Elisabeth holds the 
record for all merchant vessels (excepting the Rwusitania and 
Mauretania), with 24.06 knots on trial, and even more on service. 
These six vessels, all about 350 feet long and 2,000 to 2,500 tons 
displacement, form a unique series, which is approached only by 
the five practically identical vessels of the Onward type, all built 
by Messrs. Denny for the South Eastern, Chatham and Dover 
Railway Company, and which are but slightly smaller and slower. 
In every case, the advantages of the turbine system in saving of 
weight, space, and cost of upkeep, have been most marked, as 
has been very well shown by tabular comparisons of coal con- 
sumption with that of the reciprocating engined vessels on thé 
same service. The total horsepower in these channel vessels is 
now abotit 150,000. 

Several steamers of the King Edward type, for the Thames 
and Clyde pleasure services, have been fitted with turbines, the 
small experimental set made by Messrs. John Brown & Co., prior 
to the building of the Carmania, being installed in the Atalanta, 
while eight steam yachts, aggregating about 24,000 horsepower 
have also been constructed. 

Between the channel steamers, and the large liners that have 
been built, there is a class of intermediate boats, several of which, 
have been constructed by Messrs. William Denny & Bros. for the 
British India Steam Navigation Co. Several vessels of 17 to 18 
knots speed were constructed in 1904, and more recently the 
Rewa, of 10,000 tons, has been completed, this vessel being 445: 
feet in length by 57 feet in breadth, and attaining on trial a 
speed of over 18 knots. Her turbine arrangement is the usual 
three-cylinder one, and with her service speed of 16 knots her 
performance shows a distinct step in the application of turbines 
to large and comparatively slow vessels. 

The Maheno, of the Union Steamship Company of New Zea 
land, is rather smaller, being 400 feet by 50 feet, with a trial 
speed of 17.5 knots. On service ‘between Sydney and Van- 
couver—a distance of 7,500 miles—her speed is about 15.5 knots, 
the coal burnt per day being only Ito to 115 tons. Several other 
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intermediate steamers are also under construction abroad. In 
France, a 4,600-ton vessel is being built for the Marseilles and 
Algiers service, and in the United States four vessels, each of 5,000 
tons, with speeds of 18 and 20 knots, are approaching completion. 

For large ocean-going liners, the turbine has been adopted less 
rapidly. The first vessels were the Allan liners Victorian and 
Virginian, which have now been in service for eighteen months, 
and during the past summer have made several excellent pas- 
sages, the latter vessel having frequently broken the Canadian 
record, and both vessels exceed the designed speed. The record 
trip of the Virginian has been made at 17.6 knots. 

A closer comparison of the relative merits of the two engines, 
however, will be obtainable from the Caronia and Carmania, of 
the Cunard line, the designs of which were published by the 
builders in December, 1905. In point of speed on trial, the Car- 
mama exceeded that of her sister ship by nearly a knot, though 
the speed maintained on service is about the same, namely, 18 
knots. No detailed figures are yet available for publication 
regarding the coal consumption, though substantial advantages 
are obtained in the Carmania in extra cabin accommodation 
and reduced engine-room staff. As to the cost of upkeep, it may 
be remarked that the Carmania has run for nearly twelve months 
without having her cylinders opened for inspection. 

Two large vessels are also under construction for the Toyo 
Kishen Kaisha of Japan, of 18 knots speed, and about 25,000 
tons displacement, for the Pacific service, while the Egyptian 
Mail Company has recently placed orders for two vessels, 540 
feet long and of 20 knots sea speed, for the Mediterranean ser- 
vice, the turbine arrangement in each case being the three-cyl- 
inder one. 

In point of size and interest, the large Cunarders, now com- 
pleting at Clydebank and Wallsend, occupy the principal posi- 
tion. These vessels must attain a trial trip speed of at least 
25.25 knots, and a sea speed on one complete voyage out and 
home of 24.75 knots. The horsepower necessary is approximately 
70,000, and the enormous size of the individual parts necessary 
practically prohibits the use of piston engines and twin screws. 
A four-shaft arrangement has been adopted in this particular 
case, the limitations affecting piston engines of such an enor- 
mous size being largely avoided by the use of turbines. 

The tremendous increase in dimensions over anything yet 
built has involved the most careful investigation, and it is safe 
to say that in no ships, hitherto contemplated, has the design 
been undertaken with so much care or thoroughness. ‘The total 
horsepower of marine turbines in merchant vessels only, built 
and now on order, approaches 600,000, with an additional 15,000 
of turbines of other types. 


MEASUREMENT OF POWER DEVELOPED. 


The impossibility of “indicating” steam turbines (in the ordi- 
nary sense) has directed attention to the measurement of brake 
horsepower, for it is only on this basis that their correct thermal 
efficiency can be determined. Several ingenious instruments 
have been invented for measuring the torque in the shaft, and 
the necessity for comparing this with reciprocating practice has 
resulted in some highly interesting discoveries regarding the 
stresses in propeller shafting when these instruments have been 
used on ordinary vessels. 

The simplest method of arriving at the power of an electrical 
turbine is by the use of a water brake. Readings of pressures 
and speed of rotation can then be obtained in conjunction with 
the power, and the turbine being afterwards coupled to a gen- 
erator, these pressures form an amply correct guide to the power 
developed. Another method is to use a simple water resistance 
when the turbine is coupled direct to the generator. 

While the former method has long been in use for finding the 
mechanical efficiency of small stationary engines, the accurate 
determination of the brake horsepower of marine engines has 
been greatly neglected. As long ago as 1877,* Mr. William 


*See Transactions Institution of Mechanical Engineers. 


Froude suggested the use of a large water brake secured to the 
propeller shaft in the place of the screw, the trial being made 
while the vessel was at rest; and engines are frequently run 
with the propeller shaft disconnected, the frictional power run- 
ning light being measured with the ordinary indicator, a method 
which gives ample opportunity for error. The cost of running 
large marine engines in the shop in connection with a brake is 
prohibitive, while torsional dynamometers on board ship are 
very difficult to apply. With the adoption of turbine machinery, 
therefore, it became absolutely necessary to have some method 
of measuring the power transmitted to the screw directly off 
the shaft, and all meters hitherto made have been based on the 
well-known fact that even the strongest shafts assume a twist 
under the influence of torque, and that the are of torsion, for 
stresses up to the elastic limit, will be directly proportional 
thereto. 

The work that has been done in England in this line has been 
due entirely to the efforts of William Denny & Bros., whose 
torsion meter has been widely applied to vessels fitted with 
steam turbines, with most satisfactory results. Access to experi- 
mental tank results is essential for the development of the full 
value of the data obtained, but, in any case, with marine turbines, 
a torsion indicator is as necessary for checking trial results as 
were ordinary indicators in reciprocating work. 

In Germany a different form of indicator is employed. The 
subject of torsional vibration of shafting has received very care- 
ful attention in that country, and the types of meter employed 
by Frahm and Fottinger have been specially designed to secure 
definite records of this fluctuation of stress, as opposed to the 
Denny-Johnston meter, from which only the mean torque can be 
read; the German methods involve greater complication, but 
suggest some important possibilities in design. 

The distance between the engine and the propeller is generally 
considerable, and the shaft, therefore, should not be regarded as 
rigid, but rather as a torsional spring, more or less elastic ac- 
cording to its proportions, which is kept under stress by the 
opposite couples at its ends. With the engine running perfectly 
uniformly, as in the case of a turbine against a constant resist- 
ance, the shaft would undergo a constant stress, and the torsion 
would therefore be constant also; but with the fluctuation in 
turning moment due to pressure and weight of reciprocating 
parts, the torsion due to the engine is far from constant. More- 
over, the inevitable fluctuation in propeller resistance at the 
other end of the shaft increases the oscillatory nature of the 
stress, and the shaft is therefore subject to torsional vibration of 
a very irregular and complex character. Consequently, the arc 
of torsion is continually varying, and the shaft even in the best . 


hi (so-called) balanced engine is in a state of violent vibration, 


which, though it may easily escape the eye of an observer, is 
yet instantly detected by either of the German types of indicator. 
To emphasize the degree of this vibration it has been proved by 
measurements made by Frahm and Foéttinger quite independently, 
one with an electrical indicator, the other with his mechanical 
type, that the arc of torsion is even occasionally negative: in 
other words, the shaft and engines are at times being dragged 
around by the propeller, while at other moments the torsion 
stresses may attain three times their normal magnitude. 

In the German cruiser Hamburg and in the turbine steamer 
Kaiser the Fottinger meter was adopted. The method of work- 
ing will be easily seen from the arrangement and details given. 
A disk is fixed direct to the shaft in a convenient place, while a 
few inches from it is a second disk, carried on a tube concentric 
with the shaft and as long as convenience permits. (Obviously 
the test length is limited by the span between the bearings). 
These disks perform practically the same functions as those in 
the Denny-Jonhston meter; that is, the are of torsion on the cir- 
cumference of the shaft is small, but when carried out to the 
circumference of the disk is magnified in proportion. Mechan- 
ism is so arranged between the two disks that their relative 
movement is reproduced and magnified by the same kind of 
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pencil arrangement that is found in ordinary steam indicators. 
The paper carrying the drum is also concentric with the shaft, 
but is placed on the other side of the fixed disk to that of the 
tube.. The diagram is taken in the usual way. 

From these diagrams may be worked out the effective torque 
curve at any point in the revolution, and thereby the brake horse- 
power, or torsional horsepower determined. Curves have been 
drawn giving the indicated horsepower, the torsional horsepower 
and the mechanical efficiency for the Kaiser Wilhelm II and the 
cruiser Hamburg, and are interesting and demand careful atten- 
tion, for exact determinations of this loss in power are very 
rare.* 


THE QUESTION OF RELATIVE ECONOMY AND EFFICIENCY. 


The question of the relative economy of turbines and recipro- 
cating engines, for marine propulsion and electric generation, 
has been the subject of very great professional attention during 
the last five years. In both cases commercial considerations 
enter largely into the comparison, and to attempt a final decision, 
after surveying only a component feature of the aggregate effi- 
ciency, would probably be to foster a delusion. In _ elec- 
trical work a direct measurement of the total thermal economy 
can be got by referring the steam consumption of engine and 
generator to the kilowatts developed at the switchboard, while 
the turbine economy only is shown by actual brake test figures. 

In marine work, however, as far as the actual economy of the 
main engines only is concerned, there are, except for compara- 
tively recent tests on naval vessels, practically no reliable steam 
consumption data for piston engines, builders invariably being 
content with coal per indicated horsepower, without water meas- 
urements, thus leaving the efficiency of both boilers and engines 
undetermined. The indicated horsepower, moreover, is but a 
poor guide to the power delivered to the screw, and it is only 
during the last three years that the torsion meter has enabled 
this to be taken. Again, in spite of the most weighty and in- 
fluential arguments, both scientific and commercial, only three 
experimental tanks exist in Britain whereby the important data 
of resistance and wake values, etc., can be determined. It is not, 
therefore, an easy matter to give a definite scientific analysis of 
the comparative performances of two exactly similar ships, even 
if in commercial development work it were always desirable to 
do so, and recourse must be had to comparisons on a broader 
basis. 

As far as actual steam consumptions are concerned, a figure of 
141%4 pounds per equivalent indicated horsepower was obtained 
in the Turbinia, while in the King Edward and H. M. S. Cobra 
it was about 16 pounds for all purposes, and in H. M. S. Viper 
15 pounds. H. M. S. Amethyst obtained a consumption of 13.6 
pounds, under these conditions, and all these figures compare 
well with the performance of the notoriously efficient R. M. S. 
Saxonia, wherein 14.3 pounds was the service figure. 

An objection to turbines was raised at the outset, on account 
of their consumption increasing as the speed of rotation dimin- 
ishes. As a matter of fact, this increase is very slight for the 
first I2 percent, but then becomes greater, owing to the simul- 
taneous decrease of power. ‘The use of cruising turbines for the 
lower speeds has assisted to restore the relation between blade 
speed and number of rows which is essential for good perform- 
ance, and down to nearly half speed the turbine is better than the 
piston engine. A complete series of the results of the perform- 
ance of the cruisers Amethyst and Topazge was published in En- 
gineering in November, 1905, and the comparative features are 
corroborated by the trials of later vessels. 

While the performance of reciprocating engines has remained 
almost stationary during the last four or five years, that of the 
turbine is continually improving, with the added knowledge and 
experience of constant development. 


* For further reference to this subject, the papers of Dr. Fottinger, to 
the German Society of Naval Architects, contain practically all the pub- 
lished information on the question of effective torque. 


MULTIPLE SCREWS. 


The original difficulty encountered in the application of tur- 
bines to marine propulsion was in the design and arrangement 
of propellers for high speeds of rotation. The Turbinia 
originally fitted with one shaft and one propeller, but it was 
found impossible to thus efficiently absorb the power, and re- 
course was had to multiple shafts and screws driven by a turbine 
in series. By this means the power per shaft was.reduced, and 
a smaller propeller made feasible. ‘With a given pitch ratio, the 
absolute pitch was also reduced and higher revolutions obtained ; 
with the smaller diameter an increased head could be got, which 
admitted a higher thrust per square inch of blade area, or con- 
versely, less blade area for a given total thrust. 

Following this idea to its logical conclusion and subdividing 
the power over several shafts, smaller turbines were obtained 
with a correspondingly increased overall efficiency. The question 
then became the exact harmonization of the propeller and the 
turbine for maximum propulsive efficiency, and as more experi- 
ence was obtained, the excessive multiplicity of propellers, two 
and three per shaft, was gradually discarded, as it became evi- 
dent that no sacrifice of turbine efficiency was involved by slower 
revolutions, provided that the other proportions of the turbine 
were suitably modified. ‘The almost universal practice at present 
is to adopt one screw per shaft and to arrange the turbine to 
suit; only in very exceptional cases would the use of tandem 
propellers be justified. 

The number of shafts depends largely on the power developed ; 
three shafts are preferable where the turbine proportions admit 
of their use, but in very large installations the individual size of 
the cylinders is reduced by having four, the governing feature 
being the proportions of the blading. 


was 


AUXILIARY MACHINERY. 


Considerable modifications have been found desirable in the 
proportions of condensers and air pumps for working in con- 
junction with turbines, due to the greatly increased volume and 
reduced temperature of the steam. With well designed appa- 
ratus, a vacuum of from 27 to 28 inches can generally be main- 
tained with about one square foot of surface per indicated 
horsepower, and a circulation at 70 degrees F. of thirty times the 
feed water. A vacuum, however, of from 27 to 28 inches will 
effect a saving of about from 5 to 6 percent in the steam con- 
sumption of the main unit, but to obtain this, a higher ratio of 
cooling surface to horsepower—possibly 1.4 square feet—must 
be allowed: as well as a considerable increase in the quantity of 
circulating water—never a difficult matter in marine work, where, 
however, the surface is rather less. A proportionally larger air 
pump should be employed as well, but the additional power re- 
quired for this and the larger circulating pump will not exceed 
from 1 to 1% percent on the total power, leaving a net gain in 
economy of about 414 to 5 percent, due to the high vacuum. 

For vacua above 28 inches, pumps of ordinary construction are 
unsuitable, and the desirability of using (when convenient) the 
highest possible vacua, demands the employment of greater re- 
finements. It is desirable to maintain the temperature difference 
between the cooling water leaving the condenser and that due 
to the vacuum as small as possible, and by the help of the 
“Vacuum augmenter” this can be reduced to below 5 degrees F., 
even with high rates of condensation per square foot. 

The action of the intensifier is to draw off the residual air to 
a much greater extent than is possible with ordinary pumps 
alone, and the condensation takes place with much greater 
rapidity, and allows a great reduction in the cooling surface, pro- 
vided that the circulating water is not diminished in volume, and 
that the velocity through the tubes is kept about five feet per 
second, the total quantity being equal to at least fifty times the 
feed water. 

The following table illustrates the gain of energy due to these 
higher vacua, assuming adiabatic expansion from 150 to: 1% 
pounds absolute: 
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Nearer, iol THONES. scoscacoouocouscadoc 26 27 28 
Temperature, degrees F.......... nooo. WAG 116 102 
Volume per pound, cubic feet.......... 137.5 177.5 256 
B. Th. U.’s available per pound........ 277 293 312 
Ibaerease ti IB, INK, Wiese sccososoomsccoe Ase 16 19 
Iincneasemipercen tan ee eee ines Ae 5-77 6.48 


To obtain a similar increase in axetil energy by merely in- 
creasing the pressure above 150 pounds, compared with reducing 
it from 27 to 28 inches, it would be necessary to go up to over 
200 pounds absolute, while in. the case of the 26-inch vacuum it 
would be necessary to go to over 250 pounds, and either pressure 
would greatly increase the weight and cost of turbines and 
boilers. 

The increase in steam volume involves much larger exhaust 
pipes than were usual, and it should be noted that the upper 
tubes in the condenser need to be much more widely spaced, to 
allow an easy flow of steam around them. On account of the 
lower hot well temperatures, it is generally desirable to fit feed 
water heaters fed by steam from the exhaust of the auxiliary 
engines. 

Turbine driven auxiliaries are frequently sug ggested, and have 
occasionally been adopted for fans, while several of the channel 
steamers, some large warships, and the new Cunarders, are fitted 
with turbo-electric lighting sets, thus obviating the vibration so 
frequently set up by the dynamo engine. 


Sea Strength of the Naval Powers. 


The Office of Naval Intelligence of the Navy Department in 
Washington has recently issued a statement showing the number 
and displacement of warships built and building of the eight 
principal naval powers of the world. ‘The tables do not include 
vessels over twenty years old unless they have been reconstructed 
and re-armed since 1900. Neither do they include vessels the 
construction of which has been authorized but not begun. Trans- 
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GRAPHICAL REPRESENTATION OF THE NAVAL STRENGTHS OF EIGHT POWERS. 


ports, colliers, repair ships, torpedo depot ships, converted mer- 
chant vessels, and yachts are not included; neither are vessels 
of less than 1,000 tons, except torpedo craft of over 50 tons. The 
tonnage of the various powers at present, as well as the tonnage 
which would be the case were vessels now building completed, 
are shown in the following table, and it is seen that the order of 
rank at present would not be changed by the completion of ves- 


sels under construction. 
Under 

Nation. At present. construction. Total. 
(CoHEALE IBSEN Su coccusccdgou0cc 1,640,765 211,089 1,851,854 
Eran Cenevie are) te kore tn epee noe ot 609,937 189,320 700,257 
Winitied! QeNES. 3565 00000 c00bo0+ 525,970 205,226 731,196 
Cenmanvae eres a ne ee 457,480 110,680 568,160 
J APATINANN eee tee and 348,141 104,250 452,301 
IRUISSI Ag einen ee a aa eae ASU LN aN GEL 254,040 121,885 375,025 
mL tallyysevtens UA toc aie eee she Mel 202,993 82,324 285,317 
IAS EDIamun ten ae so itceee tet Mee 113,527 17,200 130,727 


First class battleships, which include all those of 10,000 tons 
and upwards, contain, of course, the main elements’ of naval 
strength. The table shows that the tonnage under this heading 
now under construction for the United States navy is consider- 
ably greater than that for any of the others, being 136,948 tons, 
as compared with 95,440 for France, 58,600 for Russia, 52,800 for 
Germany, 49,700 for Italy, 49,350 for Great Britain, 38,950 for 
Japan and 10,600 for Austria. Next in point of view of interest 
are armored cruisers. Those under construction for Great 
Britain aggregate 149,750 tons, against 66,940 for France, 56,700 
for Japan, 56,360 for the United States, 47,000 for Russia, 25,660 
for Italy and 23,000 for Germany. 

The diagram shows graphically by the shaded areas the ton- 
nage at present in service, while the tonnage under construction 
is shown just at the right of that in service. The total length of 
diagram in each case will, of course, represent the total tonnage 
built and building for each power. Three diagrams are given for 
each nation: First class battleships; total armored vessels, in- 
cluding battleships, coast defenders and armored cruisers; and 
the total tonnage, as per table. 
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The Turbine Steamship Yale. 


When the question was discussed of constructing two steam- 
ships for the Metropolitan Steamship Company to make the run 
between New York and Boston in fifteen hours, or between 5 
o'clock in the evening and 8 o’clock the following morning, thus 
maintaining an average speed of approximately twenty-three 
statute miles an hour, and making them the fastest steamships 
engaged in American Atlantic coast service, steam turbine en- 
gines were decided upon for their propulsion. ‘The builders of 
the Yale and Harvard have long studied the features of steam 
turbines, and have the utmost faith in their adaptability to ocean 
steamship service. "That they were correct in their conclusion 
as to what the Governor Cobb could do in the way of speed, 


THE YALE, AS SHE WILL APPEAR WHEN COMPLETED. 


economy of operation and in the lessening of the vibration which 
is a feature of all screw steamships, is now proved. ' 

The two ships are of steel double hull construction, their hulls 
being divided into many compartments by watertight bulkheads 
and double bottoms, thus establishing a great factor of safety. 
It is intended that the quarterdeck, or social hall, which passen- 
gers enter upon boarding the steamer, shall be most comfortable 
and rich in its furnishings. Upon this deck will be located the 
purser’s office, package rooms, news stand, barber shop, etc., 
while from this deck also the dining hall will be entered. ‘The 
dining room will be spacious, and, being open to outside view, 
will insure the maximum of cheerfulness and ventilation. ‘The 
forward part of this same deck, as well as its midship sections, 
will be fitted to accomodate freight and for machinery inclo- 
sures. 
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From the quarterdeck an artistic staircase will reach to the 
grand saloon deck above, and another from that to the gallery 
saloon. On these two decks will be located the staterooms. These 
rooms will be more than ordinarily large, and will be fitted with 
every convenience. ‘There will be forty parlor and bathroom 
suites, together with about 275 other staterooms. In the number 
of rooms with baths these ships will be unique, in that they will 
have more rooms with private bath and toilet accessories than 
have any vessels of their size yet constructed for service in 
American waters. On the hurricane deck will be located an at- 
tractive writing and smoking room, as well as a café. These 
rooms will be most attractively equipped, and because of their 
location it is expected that they will become very popular. 

The space below the main deck will be taken up by berths for 
passengers, by the boilers and machinery inclosures, and by the 
kitchen, pantries and officers’ messrooms. The aim of the man- 


THE LAUNCHING OF THE 
(By courtesy of The Marine Journal.) 


agement will be to have the dining room service, with its acces- 
sories, in keeping with what travelers in these days expect, while 
every feature of the ships, which have most delightful waters 
and attractive geographical situations as a route, will appeal to 
those who appreciate the comforts, conveniences and service 
which are looked for in modern hotels. 

The decorations and furnishings of the main saloons will be 
done in the colors of the universities after which the vessels are 
named. ‘The electrical equipment will be in accord with the 
latest achievements in the electrical world, while the plumbing 
and steam heating will be of the best from the standpoint of 
sanitation and convenience. In fact, in every particular, the Yale 
and the Harvard will be complete and thoroughly up-to-date. 

The general dimensions of the ships are as follows: 


Lenin Oyee alll o500600600000000 Son 00booO HONS axe NP Me ys 407 feet. 
Breadth over guards ...... Ree hshivcuer stavsrsiasePavune da ses ae vaR Ae 63 feet 
Draft of water, loaded.......... Re eh ee ETO Mest 


Space between inner and outer bottoms.............. ES HLeet 
Accommodations for passengers .............+>- Stee OOO 
DSQORSS ROINE CAPEGIR7 5 000000000000000000000000800 . 600 tons 


Motive power (triple-screw Parsons steam turbines) .10,000 h. p. 

The Yale was launched from the yard of the Delaware River 
Iron Shipbuilding and Engine Works, at Chester, Pa., December 
I, 1906, and has been taken to the W. & A. Fletcher Company 
works at Hoboken, N. J., where the machinery will be installed 
and the vessel completed. The ships will go into service about 
June I, 1907. : 


The Technical Publicity Association, the membership of which 
is limited to those who have charge of the advertising of manu- 
facturing and other concerns, has appointed a circulation com- 
mittee to collect information about trade and technical journals. 


10,000-HORSEPOWER TURBINE STEAMER YALE. 


There has been so much deception on the subject of circulation by 
publishers that INTERNATIONAL MARINE ENGINEERING welcomes 
the appointment of this committee, and trusts that it will do its 
work exhaustively, and not forget to meet or make a full report, 
as so many similar committees have done that have been 
appointed by other. associations interested in technical adver- 
tising. 


Announcement has been made that the Hamburg-American 
Line has just contracted for two steamers, each of 20,000 .tons, 
for the Hamburg-New York service. They are expected to 


_make about 15 knots, and will be named respectively Berlin and 


Chicago. It is stated that these steamers have already been 
built by Harland & Wolff, of Belfast, for the International Mer- 
cantile Marine Company, but have now been turned over to 
their German competitors. 
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Who Said Bennington? 

A question which we discussed at some length last year 
has been again brought forcibly to our attention by our 
learning through authoritative channels that one of the 
recent first class battleships of the United States navy 
went to sea a short time ago with only one commissioned 
officer detailed for engineering duty. We suppose that 
there were a number of warrant machinists on board, 
and that the engines were made to function in a proper 
manner, but the spendid encouragement given to men 
entering the corps of warrant machinists in the navy— 
the great opportunities open to these men in the way of 
advancement to commissioned rank—and the general 
extension of courtesies and consideration to them, have 
not as yet resulted in the elevation of the service to such 
an extent as to give us under the heading of warrant ma- 
chinists men of the very highest technical training and 
experience and understanding, such as the operation and 
care of the main and auxiliary machinery on a modern 
warship imperatively demand. 

The present case seems to be identical with one to 
which the attention of the Editor was called a year ago by 
a retired engineering officer of the United States navy, in 
which that officer stated that the battleship of whose ma- 
chinery he had had charge had engines indicating about 
12,000 horsepower, and that his assistants were entirely 
from the corps of warrant machinists, there being no 
commissioned officers available to support him in the 
duty. Rather than be subjected to the tremendous strain 
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devolving from the responsibilities of handling machin-— 
ery under such circumstances, this officer left the service, 
and is now engaged in private practice. As a contrast 
to the condition of affairs above mentioned, he told the 
Editor that the first ship of which he was chief engineer 
had machinery of only 800 horsepower, but that that 
machinery was in charge of himself as chief, and three 
or four commissioned officers of the engineering depart- 
ment as assistants. It goes without saying that what 
has happened once may happen again. ‘This remark 
applies not only to the practice of ‘sending to sea ships 
with a wholly inadequate engineering force, but also to 
accidents of the character which occurred in July of 
1905 on board the gunboat Bennington. 


The Naval Architects’ Meeting. 

On another page will be found an account of the 
fourteenth annual convention of the Society of Naval 
‘Architects and Marine Engineers, held in New York 
during the latter part of November. Abstracts are 
given of all the papers which it is not our intention to 
publish, and a brief résumé of the salient points of the 
discussion is included. ‘The discussions were of partic- 
ular interest, bringing out as they did both the strength 
and the weakness of each paper, and of the various 
topics and constructions discussed. Six of the fifteen 
papers were found sufficiently interesting along our 
particular lines to merit publication in full, and four of 
these will be found in the present issue, the other two 
being held over until next month. We believe that, by 
giving our readers thus the cream of the papers and 
discussions, we are serving them to the best possible 
advantage from the information elicited at the meeting. 

The fact that we have elected to allow some of the 
papers to pass, without publication in our columns, by 
no means signifies any lack of merit. On the contrary, 
those of the papers dealing with implements of war, in 
the shape of warships, guns and armor, were of extreme 
interest and technical value. Their sole applicability, 
however, to military purposes makes them of less direct 
importance to our readers than is the case with papers 
dealing with mercantile constructions. It is by the latter 
that civilization is best advanced, but the peculiar 
exigencies of modern national life have required that the 
others attain the high development which they now 
possess. 


The Performance of the Steamboat New York. 

When the Hudson River Day Line undertook to 
construct a new steamer for service between New York 
and Albany, tests were made upon the steamer New 
York, built in 1887, for the purpose of determining the 
speed possibilities on the form as then constructed. It 
is not often that we are enabled to lay before our readers 
so complete and comprehensive a description of trial 
results on a full sized steamer as in the present case. 
Not only are the lines given in such shape that a model 
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could be built from them, but also the various coefficients 
affecting the form of the hull are included, and the 
results in power developed and speed attained are set 
forth in the tables. Results of this character in such 
completeness are of the utmost importance to both the 
naval architect and the marine engineer, in the formula- 
tion of new designs based upon the results of their 
progenitors. ‘The paper, therefore, may be said to form 
a very notable addition to our stock of information upon 
the subject of resistance and propulsion. 


Fire=-Proof Ferry=Boats. 

The paper published in another column upon the 
above subject is one deserving of very careful attention. 
Ferry-boats are perhaps more easily made fire-proof 
than is the case with most other types of marine 
construction, but the fact remains that very few such 
boats now in service are of such a construction as to 
merit this term. The method carried out in the 
Hammonton seems to have been simple in applicaton, 
and it is believed that the extra cost in money and 
weight involved in thus rendering the boat proof against 
the inception and spread of an ordinary fire, will be 
found to be more than repaid by immunity from 
disturbances in service. Not only will there be a saving 
in the insurance bill, and probably in the bill for repairs 
to damages caused by fire, but there will be the added 
sense of security which would prevent the spread of a 
panic on board in case anything should happen which 
might otherwise lead to a suspicion that the vessel was 
about to burn. 

The discussion brought out the fact that fire-proofing 
is not applicable in such measure to the magnificent 
passenger steamers now plying upon our sounds and 
rivers, and that it will not be so applicable until improve- 
ments are made in the materials used and in the methods 
of fitting them. These improvements will have to take 
the form of both decreased cost and decreased weight 
before the floating hotels above mentioned can be 
rendered as secure against fire as is the case with the 
ferry boat under description. 

This fact, however, does not by any means preclude 
the possibility of making extensive improvements in the 
vessels as now constructed, and we expect to see boats 
of this type built within a few years in which fire 
resisting material will be used to such an extent as to 
allay in the minds of passengers all apprehension of 
serious conflagration. 


The Japanese Navy. 

Much interest has recently been manifested in the 
Japanese navy, by reason of the fact that a brief diplo- 
matic discussion between the Japanese government and 
the United States government was magnified by the 
newspapers in the latter country to such an extent as to 
make it appear probable to their readers that war must 
inevitably ensue. There is probably not the slightest 


likelihood of any such eventuality in the near future, 
but the interest in the naval power of the Japanese 
government is none the less acute. 

Our leading article this month consists in a descrip- 
tion of one of the two latest battleships placed in service 
in Japan, and incidentally one of the most powerful 
battleships afloat. A short note in another column 
records the recent launching in Japanese waters of the 
first battleship yet built in that country. The present 
strength of the Japanese navy in first-class battleships 
ready for service is eight. It will be recalled that at the 
opening of the war with Russia, Japan had six such 
vessels in service. ‘Iwo were lost during the war by 
reason of contact with submarine mines, while the flag- 
ship of the squadron was sunk afterwards by an 
accidental explosion of her own magazine. ‘The latter 
ship has been raised, but we believe is not yet again in 
service. ‘Three were captured from the Russians, and 
two have now been completed in England. 

In addition to this fleet of kattleships, Japan possesses 
a splendidly efficient and homogeneous squadron of 
armored cruisers, nine in number, constructed in 
England (four); France (two); Germany (one), and 
Italy (two). One of the French-built ships was cap- 
tured from Russia. ‘These vessels are all of upwards of 
twenty knots speed, the best being of about twenty-three 
knots. All are fitted with 8-inch and 6-inch guns, in addi- 
tion to which one of them has one to-inch gun; and all 
range in size from 7,400 to 9,850 tons. ‘They possess on 
the average about the same armament as has been fitted 
to the six American cruisers of the California class, each 
of which displaces about 13,700 tons, and in speed are 
little inferior to the latter vessels. 

New construction in Japan includes two first class 
battleships, briefly described on page 28, and four large 
armored cruisers. All six ships are of very great power, 
both offensive and defensive, and will add markedly to 
the strength of the Mikado’s navy. It is presumed that 
the Mikasa will shortly be again in service, which will 
raise the fleet to a total of eleven first class battleships 
and thirteen splendid armored cruisers; in addition to a 
numbér of less powerful battleships and cruisers as a 
secondary line of defense. The effective tonnage has 
recently been given as 348,141 in service, and 104,250 
under construction, a total of 452,391 tons displacement. 


Motor Boats. 

With the chapters in this issue covering racing rules 
and time allowances, the serial entitled Motor Boats, 
by Professor Durand, which has been running since the 
issue of July, 1905, has come to a termination. The 
work, taken as a whole, forms a splendid exposition of 
the subject, taking up the various features of both 
design and construction, and in the latter chapters the 
handling of the boats. It is to be issued in book form, 
and will be on the market soon after this number reaches 
our readers. 
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Lloyd’s Shipbuilding Returns. 

In connection with the report upon the extent of construction 
under way in Great Britain at the end of September, 1906, 
Lloyd’s Register published a curve showing the historical devel- 
opment of its growth from the beginning of the year 1882 until 
the present time. It will be seen that a very decided falling off 
has taken place during the quarter ending September 30, this 
being a greater drop than had been experienced in any quarter 
since June, 1884. The total mercantile shipping under construc- 
tion under the current date included 478 steam vessels of a total 
of 1,253,531 gross tons, of which all but one were of steel; and 
34 sailing vessels of an aggregate of 11,236 gross tons, of which 
20 were steel. The vessels under construction include 3 of up- 
wards of 20,000 tons, these being, of course, the Adriatic, Lusi- 
tania, and Mauretania; two others of more than 15,000 tons, and 
four more of upwards of 10,000 tons. None of the sailing ves- 
sels included exceeds 2,000 tons in size. 

Of the vessels under construction, 386, aggregating 1,014,564 
tons, are for the British empire. The remainder, 126 vessels, 
aggregating 250,203 gross tons, are for foreign powers. ‘These 
are scattered all over the world, including powers in all of the 
grand divisions. The United States is down for 3 vessels aggre- 
gating 1,800 tons. 

Besides the mercantile shipping mentioned, reports show 47 
warships under construction, of which 40 are for the British 
navy, and seven for foreign navies. Of the former two are first 
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made up of vessels smaller than the average in service. ‘The 
average steamer lost was of 1,309 tons; sailing vessel, 545 tons. 

Lloyd’s Register has recently pointed out the remarkable 
growth in recent years in steam tonnage and the constantly in- 
creasing size of steamships. During the last fiscal year the 
society classed 662 new vessels, aggregating 1,412,645 tons. Of 
this total, 652 vessels amounting to 1,408,579 tons were steamers, 
and 10 vessels aggregating 4,066 tons were to be propelled by 
sails. ‘The steamers averaged 2,160 tons each, and the sailing 
vessels 407 tons. As compared with the preceding year, there is 
shown to have been an increase in steamers aggregating 218,810 
tons, this increase representing a gain of 18.4 percent. The sail- 
ing vessels, however, have fallen off from 11,058 tons, the loss 
of 6,992 tons being 63.2 percent. It is noted that there were 
classed during the year 39 vessels of over 5,000 tons éach. 

The society has been giving some attention to new types of 
prime mover, 14 vessels propelled by steam turbines having 
already been classed, while 4 turbine yachts are also included. 
Eight other turbine steamers are under construction for classifi- 
cation, including the two mammoth Cunarders, and two vessels 
of over 13,000 tons each, under construction at Nagasaki. The 
use of gas engines for marine propulsion has been brought to the 
attention of the society, particularly in connection with producer 
gas plants. A vessel is being built on the Tyne of sufficient size 
to offer reliable data as to the working of powerful engines under 
this system. 
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DIAGRAM SHOWING THE GROSS TONNAGE OF MERCHANT VESSELS UNDER CONSTRUCTION IN THE UNITED KINGDOM. 


class battleships, nine are first-class armored, cruisers, 18 are tor- 
pedo boat destroyers, and 11 are submarine boats. All of these 
except four of the cruisers are building in private yards. Of the 
foreign vessels, three are cruisers and four are destroyers. The 
aggregate British displacement is 180,325 tons; foreign displace- 
ment, 23,020 tons. 


Partial returns for foreign countries show under construction 
in the United States (excluding the Great Lakes) 79 vessels of 
an aggregate of 148,912 tons. Reports for Germany show an 
aggregate of oo vessels covering 263,902 tons. French con- 
struction is given as 28 vessels aggregating 40,380 tons. Holland 
is credited with 23 vessels of an aggregate of 50,874 tons. Italy 
shows 22 vessels amounting to 91,778 tons. Japan has 15 vessels 
aggregating 44,078 tons. Norway has 34 vessels aggregating 30,- 
216 tons. Other powers are shown as having under construction 
smaller amounts. 


The Register reports lost and missing during the quarter ended 
June 30, 1906, a total of 139 vessels, amounting to 121,542 tons. 
Of this total 60 vessels, aggregating 78,536 tons, were propelled 
by steam, and 79 vessels, amounting to 43,006 tons, by sail. As-is 
usual in figures of losses of vessels, the bulk of the losses are 


ENGINEERING SPECIALTIES. 


An Airtight Smokebox Door. 

On the next page we present a detailed drawing showing the 
latest type of Silley’s patent smokebox door, which has just been 
fitted to the boilers of the American Line mail steamer St. Paul. 
This system of fastening has apparently solved the old trouble 
with leaky doors. What is claimed for this invention is in- 
creased efficiency with both forced and induced draft, increase in 
economy, and the total stoppage of the continued expense for 
upkeep charges in straightening buckled doors. These patent 
smokebox doors have been running something like two years in 
some of the large mail ships, including the Cunard liners. At 
the present time the boilers of the Mauretania (of which we 
gave an illustration in our November number) and the Lusitania 
are being fitted on this system.. ‘They are also being fitted in 
the White Star liner Adriatic. It is said that the cost of fitting 
these smokebox doors in new installations is little, if anything, 
in excess of the old style of fitting. 

The principle of the fastener is very simple, and consists of 
angle iron bars extending the whole length of the three sides of 
the door. These bars are attached to the door in such a way 


JANUARY, 1907. 


International Marine Engineering. 4l 


_ that they can slide along its edge for a distance of from three to 
four inches, the standing leaf of the angle being on the outside 
edge of the door. wo or more wedge pieces are riveted to the 
standing leaf of the angle bars, sockets being secured to the 
smokebox, into which the wedge pieces will slide on moving the 
angle bar in a direction parallel with the edge of the door. The 
effect of this is a wedge action, which forces the angle iron hard 
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it will lessen the labor item and reduce the time of boring, and, 
by permitting one man to operate two machines, reduce the cost 
of boring. The side boring attachment permits holes to be bored 
within one-fourth inch of a beam or corner, and the automatic 
feed can be made to operate here as elsewhere. The lubricating 
arrangements provide for a long and continuous lubrication, 
while the margin of strength provided is said to be ample. 
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DETAILS OF SMOKEBOX DOORS AS FITTED TO AMERICAN LINE STEAMER SAINT PAUL. / 


down against the edge of the door, and brings it into close con- 
tact with the smokebox all along its length, the angle iron bars 
between the wedges acting as girders, and effectually preventing 
any possibility of the door’s buckling when it becomes unduly 
heated, which constantly happens with forced draft. 

The keeping of smokebox doors tight may not at first appear 
a matter of much importance, but every engineer will admit that 
a leaking door, where natural draft is used, spoils the draft more 
or less by admitting cold air into the stack and cooling the 
ascending gases, with the result that it is more difficult to keep 
steam, the fires require to be worked more, and coal is wasted. 
With forced draft the result of leaking doors is different. In 
this case dust and smoke are blown out around the door, this 
dust covering the boilers and everything in the stokehold. It is 
even blown into the engine room and up the fidlies, making a 
very dirty ship. The owners of this invention are the Air-Tight 
Smoke Box Door Syndicate. W. C. Wallace, 17 Battery Place, 
New York, is the American representative. 


Portable Electric Drills. 

A number of special features of the light drills placed upon 
the market by the Light Electric Motor Company, Ltd., of Seven 
Kings, Essex, England, include automatic feed, side boring at- 
tachment and ball bearings. The drills are among the lightest 
on the market for the character of work for which they are de- 
signed. The automatic feed is not of importance until the hole 
reaches a depth of over one inch, but under such circumstances 


Harfield’s Compensating Steering Gear. 

A steering gear placed upon the market by Messrs. Harfield 
& Company, of Mansion House Buildings, London, E. C., has 
been compared with one of the ordinary screw gear in so far as 
the force is concerned which is necessary to operate the gear, 
and the strain on the rudder head has been carefully measured. 


As will be noticed from the illustration, a special feature of the 
gear includes a toothed eccentric in mesh with a toothed cam 
of such a form as to be always in proper touch with the eccentric. 
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The particular design of this eccentric and cam is what has 
reduced the pull required upon the steering machinery at con- 
siderable angles of inclination from the center line of the vessel. 
A maximum pull seems to be reached when the rudder is at 
about 25 degrees from the center line, after which the pull falls 
off quite rapidly. This is in contradistinction to the effects ex- 
perienced with the ordinary type of gear, where the pull shows 
a rapid increase with increase in angularity of the rudder. 

The drawings show that when the rudder lies amidships and 
is gradually moved sideways the leverage of the engine gradually 
increases, until, when the rudder is full over this leverage is a 
maximum, with the movement of the rudder decreased in speed 
for a constant speed of engine. In tests between this gear and 
ordinary screw gear it is claimed that it took two sailors thirty 
seconds to put the ordinary rudder over forty degrees, and ten 
seconds to return it amidships. With the Harfield compensating 
gear, one sailor is said to have put the rudder over forty de- 
grees in fifteen seconds, and to have got it back in four seconds. 


The Welin Quadrant Davit. 


In our issue of September, 1906, we gave a brief description of 
the Welin quadrant davit and its modus operandi, and on page 
223 of our issue for June, we illustrated these davits, as applied to 
the new French Line flyer La Provence. We now note that the 
Royal Mail Steam Packet Company, Ltd., have fitted these davits 


on board their four latest liners, one after the other, of which 
vessels we give an illustration of the Amazon, a sister of the 
Aragon, which we described at page 411 in our issue for October, 
1905. 

We are informed by Mr. Welin (Hopetown House, Lloyds 
avenue, Jondon, E. C.), that the number of sets of davits sup- 
plied has increased from 2 in 1991, to 44 in 1902, 128 in 1903, 158 
in 1904, 304 in 1905, and 548 in ten months of 1900. 


Gasoline Marine Engines. 


The engines designed and built by the Termaat & Monahan 
Company, Oshkosh, Wis., embody novel and original features, 
most of which are covered by patents. All of the engines take 
in the charge of vapor and air at the transfer port, so that alco- 
hol or even kerosene can be used, as the hot cylinder walls sur- 
rounding the transfer port will not permit the vapor to condense 
while entering. On the single cylinder engines a patented con- 
denser for the exhaust gases is attached to the cylinder. This 
device is a large expansion chamber, with a water spray inside 
which condenses and cools the hot gases, and also keeps all ex- 
haust pipes cool. This action is automatic, and needs no atten- 
tion. 

The timing lever is a simple device arranged just back of the 
fly wheel. By its use any desired speed can be had, and it is said 
that the engine can be reversed as easily as a steam engine. 
The crank pin has positive lubrication by means of a grease cup 
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attached to the end of the crank shaft, making it unnecessary to 
have oil in the base. 

The double, triple, and quadruple cylinder engines are made 
in sizes of 7, 10, 15, 20 and 30 horsepower. ‘These engines are 
reversible, but a reversing clutch can be supplied when desired. 
This, however, is not recommended, because a friction clutch is 
supplied with the large engities which allows the propeller to be 


disengaged when desired. These engines have the water sprayed 
expansion muffler, and a reversing and speed-changing lever and 
commutator mounted at the top of the front cylinder, so that the 
engine can be handled and reversed very easily. A float feed car- 
bureter is supplied. The oiling system for the crank pins is 
novel and extremely satisfactory, because it affords a positive 
oiling of this important bearing. The engines have large ports, 
and are capable of high speed, and are said to do excellent work 
in speed launches, being built neither too heavy nor too light. 


A Deck Calking Tool. 

The usual ‘method of calking the wooden deck of a ship is by 
hand. It is expensive as well as laborious, and in recent years. 
has given way, to a considerable extent, to more expeditious. 
methods, which involve the use of. machinery. A neat tool for 
this purpose has recently been placed on the market. It is known 
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as the Thor pneumatic deck calking tool, and is constructed by 
the Independent Pneumatic Tool Company, of Chicago and New 
York. The illustration needs little explanation. The apparatus 
consists essentially of two parts, the feeder and hammer. ‘The 
latter is a standard pattern pneumatic hammer. ‘The feeder is 
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made of cast steel, and is arranged to be fitted to the rest of the 
apparatus by means of a steel pin, which passes through a double 
eye-piece, through which the power of the hammer is trans- 
mitted. ‘Io minimize injury to the bearings, owing to the action 
of the blows, a rubber cushion is placed in each eye-piece, and 
also in each eye of the holder. 

The pin acts as a spindle for the calking disks, of which there 
are three:kinds. The seam opener is used to open the seam to 
the required width to receive the oakum. Then the calking tool 
is employed to insert the first calking thread. Finally, two 
threads of oakum are calked down on the top of the first thread 
by means of a third tool, called the maker. The oakum is laid 
down on the seam in long lengths, and one end threaded through 
the nose of the feeder. As the feeder is moved along, the oakum is 
automatically picked up. ‘The machine is capable, so it is claimed. 
of doing much more work than it is possible to do by hand with 
ordinary tools, in fact, it is said that two apprentice carpenters 
can calk 690 feet a day with two tools. Further, the firm states 
that for drumming decks one apprentice can do 900 feet in one 
day. 


Sight Feed Oil Pumps. 

The eighteen-feed pump illustrated has been constructed by the 
Sight Feed Oil Pump Company, Milwaukee, Wis., and is said 
to be the largest pump of this type ever built. Each feed has its 
own independent pumping mechanism, and in addition there are 
three other pumping mechanisms, whose office it is to circulate 
the oil from the reservoir to the feed valves, the excess flowing 
back into the tank. Eight of the feeds carry engine oil to the 
bearings of the engine, six feeds carry cylinder oil to the cylin- 
ders and valves of the steam end of the pumping engine to which 


a steam box 15 by 8 inches, by 714 inches deep, and containing 
two kettles holding each two quarts. 

The cooking and heating of glue by this device is rapidly per- 
formed, by combining all the essential features in one arrange- 
ment. ‘Phe ordinary device for this purpose is generally supplied 
with a heating coil within the steam box for boiling the water, 
necessitating the frequent renewal of water lost by evaporation. 
In the illustration, a perforated seamless brass tube extending 


the whole interior length of the steam box admits the water that 
has condensed in the connecting steam pipe to flow into the 
steam box when steam valve is opened. From this source comes 
the supply of water, that always remains fully half the depth of 
steam box, all surplus running off through an opening provided 


in right hand end. The draw cock is a convenient arrangement 


for obtaining hot water, which is an important aid in accom- 
plishing the object sought. The range of service can be regu- 
lated to furnish cooked glue, -from thirty gallons to a teaspoonful, 
in ten hours, at less cost than by other methods. The covers can be 


the device is to be applied, and the other four carry air com- 
pressor oil to the cylinder and valves of the gas pumping end 
of the unit. 

The reservoir is divided into three compartments, thus en- 
abling the pump to handle the three different kinds of oil with- 
out intermixing. The circulating plunger for the two end com- 
partments is situated in the end of the pump. The third circulat- 
ing plunger, which handles the oil in the middle compartment, 
is situated in the back of the pump body, midway between the 
sixth and seventh feed valves. ‘This arrangement enables the 
construction of oil pumps to handle almost an indefinite number 
of different kinds of oil. In cases where it is not feasible to 
obtain proper movement for the pump lever, a motor is supplied, 
which may be driven by either compressed air or steam. 


Steam Glue Heater. 

The device illustrated is constructed by the E. M. Dart Manu- 
facturing Company, Providence, R. I., and is of much use in 
pattern shops and other places where wood is used for con- 
struction purposes. ‘The particular example herewith consists of 


used when kettles are removed, to prevent steam escaping into 
room. ‘The raised edge around the box prevents water flowing 
over that might accumulate by excessive boiling, and a pipe 
within the box connecting with the top provides an opening for 
the water to return again. 


QUERIES AND ANSWERS. 


All reasonable questions concerning marine engineering received 
from and signed by subscribers will be answered by the Editor in 
this column. All communications must bear the name and address 
of the writer. 


Q. 352.—In a triple expansion Sullivan engine with Marshall valve 
gear, cylinders and stroke 6%4 by 10 by 16 by 10, all piston valves, what 
is the right amount of lead for each cylinder, and at what degree from 
the center ought the exhaust port to close for right amount of compres- 
sion at from 200 to: 250 revolutions, with initial pressures of 165, 70 
and 32 pounds, with diameters of valves, 181, IPS Q B/G Gaenesg Uo 1 
4 inches; I. P. 5 17/32 inches, and vacuum 25 inches? W. O. A. 


A—The best final adjustment of valve events can never be 
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reached except by actual trial. So far as lead is concerned, from 
1/16 to %-inch for cylinders of the size mentioned would be 
values promising satisfactory operation. Regarding compression, 
the most satisfactory results are usually reached with exhaust 
closure from 10 to 15 percent of the stroke in advance of the 
end; that is, with compression extended over from 10 to I5 per- 
cent of the stroke. If differences are made between the cylinders, 
then the closure may be made earliest in the L.P., next in the 
I. P., and latest in the H. P. The closure of the exhaust valve at 
10 to 15 percent of the stroke from the end will correspond to 
closure at a crank angle of 35 to 45 degrees before the end of 
the stroke. 

Q. 353.—Would you please state what, in your opinion, should. be 
the size of a receiver, that is the ratio of volume of the receiver to that 
of the cylinder exhausting into it, of a fore-and-aft marine compound 
engine, cranks at right angles, H. P. leading, the work to be evenly 
divided between the two cylinders, ratio of cylinders 4 to 1, number 
of expansions from 6 to 8, condensing type, boiler pressure 150 pounds. 


eG im 

A.—The size of the receiver of a compound engine affects 
chiefly the amount of drop at the opening of the H. P. exhaust, 
and the fluctuation of pressure on the H. P. exhaust andl. P. in- 
take up to point of cutoff. The size of receiver has but slight 
influence on the distribution of work between the two cylinders, 
this latter requirement being chiefly determined by the point of 
L. P. cutoff. If you are not already familiar with the fact, a little 
thought will show you that the earlier the cutoff in the L. P. the 
more work will it develop as compared with the H. P.; and vice 
versa, the later the cutoff in the L. P. the less work will it develop 
as compared with the H.P. For the actual volume of the re- 
ceiver in the case you mention, it should be somewhat greater 
than that of the H. P. cylinder. An excess of from 20 to 50 per- 
cent would give receiver volumes from which, with suitably 
adjusted I. P. cutoff, good results might be expected. 

Q. 360.—(1) After years of service, I find that the crank shaft on a 
marine engine has worked its way into the journal brasses so far as to 
affect the clearance at bottom end of cylinder. What would you do in 
this case? A 

(2) Please explain direct and indirect valve and where indirect valves 
are generally used? 

(3) Why are some valves constructed so that they take steam in the 
middle instead of at the ends? 

(4) Please explain open and closed eccentric rods and the effect: of 
the latter on the valve when “linking up.” © 18h, 12, 

A—(1) Either block up the journal brasses or put in new 
ones. The gradual drawing of the piston toward the bottom end 
of the cylinder in its stroke is due to taking up for wear con- 
stantly in one direction. In the case you mention, the pillow 
block cap and upper brass presumably followed down as the 
shaft descended, all adjustment and takeup.being made down- 
ward instead of alternately downward and upward, as should 
have been the case. If now the lower brasses cannot be blocked 
or wedged up so as to bring back the shaft to its original posi- 
tion, then new brasses should be provided. 

(2) We are not sure what you mean by direct and indirect 
valve. In the ordinary valve gear the motion proceeds direct 
from the eccentric to the valve stem. In certain cases an inter- 
mediate rock-shaft is used with arms in opposite directions, in 
such manner as to reverse the relative motion of the valve and 
eccentric, and thus call for a different setting of the eccentric in 
the two cases. With a direct motion, the eccentric leads the 
crank by something more than 90 degrees, the excess over 90 de- 
grees being commonly called the angular advance. For similar 
valye movement with the indirect or reversed motion the eccen- 
tric is directly opposite to its position for the direct gear, thus 
bringing it behind the crank by something less than 90 degrees, 
the shortage from 90 degrees being the same in amount as the 
so-called angular advance in the direct gear. 

The terms direct and indirect are sometimes applied to valve 
gears rigged in these two ways. The purpose of this indirect or 
reversed arrangement is usually to bring the valve and valve 
chest to a different side of the cylinder from where it would 


naturally be found with the direct gear. With the latter, the 
valve chest is naturally forward or aft of the cylinder. By the 
use of the rock-shaft, as may be readily seen, the valve chest 
may be brought to the side of the cylinder, starboard or port, 
and thus in a way realize one of the features of the radial type of 
valve gear. 

(3) It is mainly a matter of convenience, depending largely 
upon the placing of the steam and exhaust pipes with reference 
to the mid-position of the valve. 

(4) Eccentric rods are “closed” or “open” according to 
whether they cross each other in an irregular X or not. When 
closed or “crossed,” the effect of linking up is to decrease the 
equivalent eccentric throw, the valve travel, the port opening and 
the lead; to increase the angular advance; and to bring the cut- 
off earlier in the stroke. 

Q. 362.—Will you kindly let me know what the “valve travel” is in 
both H. P. and L. P. cylinders of the compound engine 6 and 12 by 10 
inches shown in the October, 1906, number, pages 393-398? M. F. G. 

A.—We are informed by the designer of this engine that the 
valve travel in each cylinder is 114 inches. 

Q. 364.—Under what circumstances would it be considered economical 
to run a compound condensing engine single? SUBSCRIBER. 

A.—It would ‘scarcely be considered economical to run such 
an engine in the manner described, although it might be readily 
conceivable that necessity should dictate such operation. For 
instance, if either cylinder should become damaged in any way, 
and could be cut out from the steam circuit, then the other cylin- 
der would have to be utilized to run the engine. If for any 
reason the boiler pressure available should be very much lower 
than normal, it might be found advisable to run with a single 
cylinder instead of attempting to expand through the two cylin- 
ders. In general, however, such a procedure will be the reverse 
of economical. 

Q. 365.—A wooden schooner is to be designed carrying a cargo of 
roo tons; seven people with luggage; a motor of about 3 tons. 

(1) What will be the exact displacement? 

(2) What will be the best general dimensions? 

(3) What will be the required brake horsepower for a speed of 4% 
knots? Jar... 

A.—No exact displacement can be specified, because no two 
designers would solve the problem in exactly the same way. It 
may be said in general that a wooden vessel of this character, 
carrying a load such as specified, might have a displacement of 
anywhere from 200 to 350 tons, or more, depending upon a vari- 
ety of considerations too numerous to specify here. The best 
general dimensions would depend altogether upon the service 
for which she was designed, and cannot well be specified in ad- 
vance of a full knowledge of the conditions of the case. ‘The 
vessel with a displacement of 200 tons would probably have a 
length of about 90 feet, while a displacement of 350 tons would 
call for a length of I10 or 115. feet. ‘The power required for a 
speed of 434 knots is another item which cannot be stated with- 
out knowing the remaining elements of the problem, but may be 
roughly placed between limits of 25 and 40 horsepower for the 
two displacements mentioned. 

Q. 366.—We are desirous of obtaining data regarding the height of 
funnels above the grate in modern liners, also at what height the funnel 
stands above the waterline. 4h 12, 

A—We have ascertained from our own files the following 
heights of funnels above grates: 


Deutschland (Hamburg-American Line) Sosvongondooon UGK Wat 
Pennsylvania (Hamburg-American Line) ............. 08 feet 
Kronprinz Wilhelm (North German Lloyd)............ TIO feet 
Kaiser Wilhelm der Grosse (North German Lloyd) 
Gabomen|keel)\) (Ree ON Seen te ais ae eee encray cae 106 feet 
(La IPrOORRER CORSRON WikRO)) 660d coocccevcoconc0gnvcveKe IIS feet 
awonteraes (eal Ste ILI) odascobcooevcnodoccnco0nee 98 feet 
naoria (Camera IRA) caccoasccscdcooccovobounoaouce 85 feet 
iMoneom (zaciticwl\icil) Meee reer Taare ea 108 feet — 


The heights above waterlines would be from 20 to 25 feet less 
in each case. 
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TECHNICAL PUBLICATIONS. 


The Steel Square as a Calculating Machine. By Albert Fair. 
Size, 5 by 7% inches. Pages, 81; illustrations, 37. New York, 
1906. The Industrial Publication Company. Price, 50 cents. 

This book has been prepared for the ordinary workman in the 
shop, and gives particulars of the solution by means of a com- 
mon steel square of a great number of problems in all branches 
of mechanics. This novel use of a tool familiar to all mechanics 
enables one to lay out work with an ease and accuracy scarcely 
credible without making the attempt. The explanations of the 
problems presented are clear and simple, so that a boy could 
understand them. ‘The work should recommend itself to all 
those who have occasion to use the square. 


The Mechanical World Pocket Diary and Year Book for 1907. 
Twentieth annual issue. Size, 4 by 6% inches. Pages, 302; 
figures, 73. Manchester. Emmott & Company, Ltd. Price, 6d, 
net. 

Within a small compass, in a book conveniently carried in the 
pocket, have been collected a large number of tables of engineer- 
ing data of all descriptions, from the usual mathematical and 
trigonometrical tables to horsepower, steam, and vacua tables, 
tables of the properties of I- and Z-bars, shafting and the 
strength of materials, electrical constants and wiring tables, 
hydraulic data, tables of bolts, nuts and threads, conversion tables 
between metric measures and the corresponding British units— 
in short, all of the usual data and tables to be found in the gen- 
eral engineering reference books. In addition to this are to be 
found many “chapters” or notes on various subjects of an engi- 
neering character, such as engines, boilers, valve setting, pumps, 
oil and gas engines, belt and rope driving, electric machinery, 
power transmission and devices, and a multitude of other items 
of interest to the engineer. 

In the rear of the book are a diary and blank pages for memo- 
randa. A splendid and very complete index renders the book 
exceedingly easy of access, and adds enormously to its value as a 
work of ready reference. 


Die Schiffsschraube, Part II. By Albert Achenbach. Size, 6% 
by 9% inches. Pages, 152; folding plates, 20. Kiel, 1906. Robert 
Cordes. 

This is the second of the three volumes upon this general subject, 
and includes details of construction of ship’s propellers, with an 
appendix upon the propulsive outfit of motor boats. ‘The work 
is divided into seven chapters, of which the first treats in gen- 
eral of the constructive features; the second of the materials 
used for screw propellers; the third of details of construction of 
propellers for warships; the fourth of details for mercantile pro- 
pellers; the fifth of patented propellers of the Niki type; the 
sixth of the development of a screw propeller with regard to the 
contour of the blades and their sections; while the seventh and 
last treats of the operations of constructing a propeller in the 
shop, including both the casting and the finishing. 

The appendix, covering motor boat propellers, gives a good 
deal of detail concerning clutches and feathering propellers and 
outfits, and includes descriptions of a number of patented de- 
vices of various sorts intended for motor boat work. 

The illustrations consist almost entirely of drawings to scale, 
and hence are of the highest value to designers and investigators. 
The text is in German, and is very well illustrated by the 
numerous drawings (206) mentioned. 


Personals. 


Wm. J. Harbottle, head draftsman in the marine department 
of Wigham Richardson & Company, Walker-on-Tyne, England, 
has been appointed manager of the mechanical and electrical de- 
partments of the De Beers mines, Kimberley, South Africa. 

O. H. Taylor has been appointed passenger traffic manager, 
with temporary office on Pier 32, North River, New York, of 
the steamship lines operated by C. W. Morse, including the Mal- 


lory and Clyde Steamship Lines, the Eastern Steamship Com- 
pany, the Metropolitan Line and the People’s and Troy Lines on 
the Hudson river. 

Henry H. Suplee, for many years technical editor of the En- 
gineering Magazine, and James V. Colwell, recently works mana- 
ger for the C. W. Hunt Company, have bought Cassier’s Maga- 
zine, and will continue publication at 3 West Twenty-ninth street, 
New York. Mr. Suplee will take care of the editorial end, while 
the business department will be directed by Mr. Colwell. 

The Power Specialty Company, of New York, announces the 
establishment of. a branch office in the Land Title Building, 
Philadelphia, in charge of W. E. Dowd, Jr. 

H. A. Flagg has been appointed sales manager in charge of the 
New York office of the Shelby Steel Tube Company. 

D. M. Wallace, for the past twelve years chief naval architect 
of Caird & Company, Ltd., of Greenock, Scotland, has become 
a member of the firm of Wallace & Company, naval architects 
and consulting engineers, London. 

Ernest Haliburton, of the Cunard Steamship Company, has 
been appointed to a vacancy on the Board of the Peninsular & 
Oriental Steam Navigation Company. 

James A. Rees has been appointed sales manager of the West- 
ern Launch & Engine Works, Incorporated, Michigan City, Ind. 


SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 


830,011. MARINE PROPULSION AND LIGHTING. GEORGE 6G. 
SCHROEDER, WASHINGTON, D. C. 


Abstract.—The object of the invention is to provide an engine of the 
rotary type which is adapted to have its shaft connected with the shaft of 
a rotary generator. The said generator is electrically connected with suit- © 
able storage batteries, which in turn are connected with lights used for 
illumination and for, signaling. The shaft of the said engine is also adapted 
to be connected with the propeller shaft, and by this means rotary motion 


is transmitted to the propeller. A suitable means of special construction is 
provided whereby the rotary movement to the propeller may be reversed. 
A system of levers and clutches is provided, which are so arranged that 
when the engine is thrown out of gear with the propeller it is at the same 
time thrown in gear with the generator, and vice versa. Fight claims. 


830,356. PROPELLING AND STEERING MECHANISM FOR VES- 
SELS. NELS P. NELSON, FOY, MINN. 


Claim.—z. Propelling mechanism for vessels comprising a flow-pipe 
having suction and discharge portions, a suction and discharge pump be- 
tween such portions, guides upon the flow-pipe, swinging valves pivotally 
supported by said guides and disposed respectively between the pump and 


suction and discharge portions, adjustable ported valve shells or casings 


‘codperating therewith, said shells being provided with guide-slots for the 


passage of the guides, and means for adjusting said shells or casings to 
reverse the action of the valves and adapt either to serve as a suction and 
the other as a discharge valve. Three claims. 


830,447. WATER-MOBILE. PATRICK F. MACCALLUM, GLAS- 
GOW, SCOTLAND, ASSIGNOR OF ONE-HALF TO ROBERT GRAY, 
GLASGOW. 

Claim.—2. In’ water-mobiles the combination with the framing and 
drums thereon of traveling pneumatic bands of semicircular section, the 
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inner flat surfaces being transversely stiffened, and the outer surfaces 
collapsible when passing round wheels or drums in combination with guide- 
rail belts affixed to the inner flat surfaces of the bands. Two claims. 
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832,173. SCREW-PROPELLER. DAVID W: TAYLOR, WASH- 833,000. LIFE-RAFT, PETER C. PETRIE AND HENRY L. DES 
[NGTON, D. €. ANGES, NEW YORK. 


Claim.—:. A propeller blade in which the back of the blade is a Claim.—t A raft having a platform, means for suspending the plat- 


true helicoid for at least one-fourth of the surface, from the forward 
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Foe SS form below the plane of the raft, and means for removably holding the 
| GEN iia aie cents | Reena SL Muza platiorm within or approximately within the plane of the raft. Eight 
a aes ae LEE - -- claims. 


Conk a PROPELLER. JOSEPH A. ARTHUR, BRIDGEPORT, | 
NN. 


Abstract—The invention consists in the use of a tapering shell by 
mee . : which “churning’ of the water is prevented, and in. the combination 
edge, the pitch of the helicoidal surface being less than the nominal therewith of reversible blades or flukes journaled on suitable arbors or 
pitch by an amount greater than the percentage of slip. Six claims. rock-shafts in the front portion of the shell, so that they rotate with the 
832,345. DISINTEGRATOR FOR SUCTION-DREDGERS. HEN- 
RICUS P. A. J. SMULDERS, ROTTERDAM, NETHERLANDS. 
Claim.—1. A _ disintegrator for suction-dredgers comprising a_ conical 
helix fixed to the end of a revolving shaft which extends parallelly to 


* 


the suction-pipe, the turns of said conical helix thus passing in front 
of the entrance to said suction-pipe, said turns being provided with 


holes and with angular knives, so as to produce a thorough subdivision 
of the earth. Three claims. 


832,435. CONSTRUCTION OF BOATS. BENJAMIN C. TUTHILL, shell always in one direction, diminishing the strain on the engine and 
WASHINGTON, D. C. connections, .and may be swung by suitable means to reverse them and 
Claim.—3. The combination of the planking, drive the vessel in the opposite direction or to change their inclination 

: 2 with reference to the water more or less, (“‘feathering,’’?) so that their 

EWN . inclination and the speed of the vessel may be easily and’ properly propor- 
tioned to their speed of rotation. Nine claims. 


833,586. PROPELLER. JOSEPH CROWTHER, DALLAS, OREGON. 
Claim.—1. A propeller-wheel consisting of a two-part hub, flat blades 


the frame, a wire or 


rod on the inner side of the frame extending in the direction of length 
of the frame, and a nail or rivet driven through the planking and frame 
and clenched around the wire or rod. Four claims. 


ee HATCH-COVER FOR SHIPS. JOSEPH KIDD, DULUTH, 
D IN. 


Claim.—7. The combination with a 
sections supported by the coaming, 


hatch-coaming, of telescoping 


i ; ; having aneularly-disposed flat wings, the blades being clampedly arranged 
SERRE GSkAGNG RENO Eevee and secured between the two parts. of the hub. Two claims. 


The Steamship Empress of Ireland. 

A correspondent informs us that the cylinder diameters and 
stroke given at page 338 of our September number are incorrect. 
The figures he gives us show cylinders 36, 52, 75 and 108 inches 
in diameter, with a common stroke of 69 inches. The power is 
about 18,000 at 81 revolutions per minute. He also advises us 


that instead of having two condensers for each engine, as stated 
the upper and lower faces of said sections and having wedge-shaped faces 


0 ‘ at page 338, there is only one condenser for each set of engines, 
and adapted to interlock with each other when in their extended position, : 11 
and means for operating said sections. Nine claims. or two in all. 


INDEXED 
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THE TURBINE STEAMER GOVERNOR COBB. 


The first commercial vessel built in the United States, the pro- 
pulsion of which is to be accomplished by steam turbines, is the 
Governor Cobb, of the Eastern Steamship Company, of Boston. 
Contract for the construction of this vessel was placed with the 
W. & A. Fletcher Company, of Hoboken, N. J., and the construc- 
tion of the hull was sublet to the Delaware River Iron Ship- 
building & Engine Works, of Chester, Pa. ‘The launching 
occurred April 21, 1906. ‘The turbines and boilers were con- 
structed by the original contractors, and the vessel has now been 
placed in service. 

The ship has a length on the waterline of 290 feet, a length 
over all of 300 feet, a beam, molded, at waterline of 51 feet, a 
beam over the guards of 55 feet, a depth of 20 feet 6 inches and 
a load draft of 14 feet. The tonnage is 2,184. She has a steel 


Contrary to general practice, the main shafts do not extend 
right through the rotors of these turbines. Instead, they end 
at each end of the rotor, in a heavy cast steel web construction, 
and the rotor, being made of forged steel, was designed with 
sufficient longitudinal and lateral strength to maintain its own 
alinement without aid from the shaft. ‘This has resulted in a 
considerable saving in weight, and it is believed that the result 
will be found after extended use to be highly satisfactory. 
Labyrinth glands have been fitted at each end of the rotor to 
prevent the escape of steam along the line of the shafting. 

The piping arrangement is such that the first stage of the high- 
pressure turbine may be by-passed, and steam admitted direct to 
the second stage. This permits starting the turbine with a larger 
It is also rendered 


torque than would otherwise be possible. 


THE NEW TURBINE PROPELLED PASSENGER STEAMER GOVERN 


hull with a complete double bottom and numerous watertight 
bulkheads. These latter include steel casings running up through 
the dome deck, so as to minimize as much as possible all danger 
from fire from this source. 

The turbines are of the Parsons type, as developed by the 
present builders. They were designed for a total of 5,000 horse- 
power on three shafts, each of which carries one propeller. ‘The 
center turbine receives high-pressure steam, while the outer 
shafts have each in a single casing a low-pressure turbine and an 
_ astern turbine. The steam pressure of about 150 pounds per 
square inch will be supplied from six Scotch boilers fitted for 
forced draft. 

The general method of holding the blades in place on their 
rotors consists in placing each blade within a properly formed 
groove and binding it there by means of a tight fitting wedge. 
The outer ends of the blades on the low-pressure turbines (long 
blades) are then fastened together by means of wire tape placed 
in proper grooves, and for further security brazed to the blade. 
This gives the same general effect, so far as strength is con- 
cerned, as the shrouds now used to some extent in other forms 
of the development of this turbine. 


low-pressure turbines, ¢ 

vered to best advantage. 
one of the low-pressure turbinés’could be running forward while 
the other was running astern, thus making feasible a turning 


$ permitting the vessel to be maneu- 
Rell be noted in this connection that 


circle of very small diameter. The turbines are governed by 
means of fly-wheel governors connected by appropriate lever 
mechanism to the throttle valve, thus limiting the length of time 
that the valve is open at each impulse of steam. 

One of the notable features in the construction of this 
vessel is to be found in the state rooms on the saloon deck, nearly 
all of which are of the tandem type. In this arrangement there 
is a double row of state rooms on each side of the vessel, the 
outer row having, of course, direct access to light and air from 
the outside. The inner row is given similar advantages by means 
of a narrow corridor or passageway extending between two adja- 
cent outer state rooms, and reaching the side of the vessel. Cor- 
responding passageways between two adjacent inside state rooms 
admit the passengers to the outside rooms. It thus results that 
each of these state rooms is in the form of an L, and each re- 
ceives direct light and air. 
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BOW VIEW OF THE GOVERNOR COBB IN A FLOATING DRY-DOCK. 


The steamer is fitted with 175 state rooms and can accommo- 
date about two hundred passengers with berths. The dining 
saloon, which is placed aft on the main deck, is a commodious 
apartment, the length being 50 feet, the breadth at the forward 
end 37 feet 4 inches, and at the after end 24 feet 3 inches. Both 
sides are thoroughly well lighted, nearly the entire length being 


| 
taken up by windows. The galley is below the forward end of 
the dining saloon, with which it connects by a staircase. 

The keel plate has a width of 45 inches and weighs 31% 
pounds per square foot amidships and 251% pounds at the forward 
end. ‘The garboard strake and the one next to it are 20-pound 
plating, decreased to 16 pounds at the ends. The next strake is 


LOOKING AFT IN THE ENGINE ROOM, SHOWING THE THREE TURBINES. 
(Photograph, N. I. Stebbins, 1906.) ; 
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A VIEW OF THE STERN, 
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of 19 and 16-pound plate; the two bilge strakes 21 and 16 
pounds; the next 19 and 16 pounds; the next 20 and 16 pounds; 
and the sheer strake, which has a width of 38 inches, measures 
27 pounds amidships and 16 pounds at the ends. The guard, just 
above the sheer strake, consists of a channel 11 by 3% by 3% 
inches by 30 pounds reinforced by a face plate 12 inches wide 


SHOWING 


ALL THREE OF THE PROPELLERS. 


and of 40 pounds weight, and secured to the sheer strake by an 
angle measuring 6 by 4%4 inches by 23 pounds. Above this the 
side plating consists of two strakes, the lower being 15 pounds 
and the upper 1214 pounds. The lower of these two strakes is con- 
nected to the guards by an angle 31% by 3% inches by 9.8 pounds 
and a plate 12 inches wide and 24% pounds thick. 


LOOKING FORWARD IN THE ENGINE ROOM, 
(Photograph, N. L. Stebbins, 1906.) 


SHOWING OPERATING VALVES. 
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A LOW-PRESSURE ROTOR ON THE LATHE, WITH ASTERN ROTOR ON THE SAME SHAFT. 


The lower deck beams are channels 9 inches by 18.2 pounds for 
80 feet at the forward end. Elsewhere there are 5-inch by 11.8- 
pound channels. ‘They have no camber. ‘The spacing in the 
aiter hold and for 50 feet at the forward end is 8 feet. Else- 
where it is 16 feet. Upon these beams is a wooden deck of 
I-inch material, tongued and grooved, mounted upon fore-and-aft 
grounds 6 inches high, 2 inches thick and 20 inches apart. ‘The 
main deck beams are channels 11 by 3% by 314 inches by 30 
pounds, located on alternate frames, with a slight decrease in 
thickness of material at the ends of the vessel. Upon these 


LOW-PRESSURE AND ASTERN ROTOR IN PLACE IN STATOR, 


beams is the wooden main deck, while over the engine, boiler and 
bunker spaces is a complete deck of 10-pound steel. At the ends 
are tie plates running from 84 inches by 15 pounds to 36 inches 
by 12%4 pounds, with diagonal ties 20 inches by 15 pounds. The 
saloon deck is mounted upon Z-bar beams measuring 4 by 3 by 
3 inches by 11.9 pounds, and located 8 feet apart. Upon this is 
placed a wood deck 1% inches thick. 

The frames are angles measuring 414 by 3 inches by 9.1 
pounds and spaced 24 inches apart, being reduced in thickness 
for one-fifth the length of the vessel at each end. In the after 


UPPER HALF OF WHICH IS SUSPENDED. 


~ 


FEBRUARY, 1907. 


THE THREE LINES OF SHAFTING 
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NEAR THE STERN 
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OF THE VESSEL. 


Photograph, N. L. Stebbins, 1906. 9 


peak the alternate frames are doubled. Reverse frames are fitted 
to main deck, and measure 3 by 3 inches by 7.2 pounds, with re- 
duced thickness at the ends. ‘They are doubled in the tank, in 
engine space and under boiler bearers. ‘Ihe floors are 30 inches 
deep, and measure 20 pounds amidships and 17 pounds at the 
ends, being increased to 2214 pounds in the engine and boiler 
spaces, and deepened to 42 inches in the engine space. ‘The stem 
is a casting measuring 9 by 2% inches. Bulkheads measure 13% 
pounds for the lower half and 11% for the upper. 

Stanchions to support the main deck beams rest upon the 


THE AFTER COLLISION BULKHEAD, 
Photograph, N. L.. Stebbins, 1906. 


double bottom, and consist of 6-inch by 1434-pound double chan- 
nels spaced 8 feet apart. At the upper ends the connection is made 
to the main deck beams by means of double fore and-aft channel 
runners, 7 inches by 12.6 pounds. ‘These stanchions are 9 feet 
3 inches from the center line. The saloon deck is supported by 
three lines of stanchions, each consisting of tubes measuring 3%4 
inches in diameter and 5/16-inch thick, and spaced 9 feet apart. 
The outer rows are It feet 5 inches from the center line, and 
rest upon the tie plates above mentioned. ‘The center line row 
rests upon a tie measuring 12 inches by 15 pounds. Each row 


SHOWING END OF CENTER STERN ‘TUBE. 
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carries a longitudinal I-beam 5 inches by 19 pounds, upon which 
the saloon deck beams rest. 
The double bottom plating measures 13 pounds amidships and 
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web frames of 121%4-pound steel are fitted at intervals of 18 feet, 
The face angles are 


and have a minimum width of 15 inches. 


double, and measure 21 by 2% inches by 5 pounds. 


GENERAL VIEW IN THE FIETCHER SHOP, 
12 pounds at the ends, with a thickness of 17 pounds in the en- 
gine and boiler spaces. The center strake is 34 inches wide, and 
measures 17 to 14 pounds. ‘his plating is supported upon chan- 
nel girders 12 inches deep and weighing from 22 to 20 pounds per 
foot. Intercostals are fitted measuring 15 and 14 pounds, while 
the fore-and-aft angles connecting intercostals to both floor 
plates and double bottom plating, as well as the angles connect- 
ing the floor plates with the double bottom girders, measure 3 
by 3 inches by 6.1 to 4.9 pounds. ‘The margin plate measures 
15 to 13 pounds, and 17 pounds in the engine and boiler spaces, 
and is connected to the tank top by an angle 4 by 3% inches by 
9 pounds. 

The center longitudinal vertical keelson measures 42 inches by 
17 pounds amidships, reduced to 14 pounds at the ends, and 
carries at the lower edge two angles 314 by 3% inches by 9%4 
pounds, and at the upper edge two angles 3 by 3 inches by 7.2 
to 6.1 pounds. The upper edge is connected to the center strake 
of the tank top. A bilge keelson is fitted at the upper turn of the 
bilge on each side, and consists of double angles measuring 414 
by 3 inches by 9.1 pounds. A bilge keel is fitted for 115 feet 
amidships, and consists of a plate of 20-pound steel, 18 inches 
wide, connected to the shell plating by two angles each 4 by 3% 
inches by 9 pounds. The lower deck stringer plate measures 15 
pounds amidships and 17 pounds in engine and boiler spaces, and 
is attached to the frames by angles 3 by 3 inches by 7.2 pounds. 
The stringer on the main deck is fitted under the deck beams, 
and measures 60 inches in width amidships by 2414 pounds, being 
reduced at the ends to 30 inches by 1714 pounds. 

Web frames are fitted six frame spaces apart, the webs being 17 
inches wide by 15 pounds, and having face angles 414 by 3 inches 
by 9.1 pounds, and double angles to connect to side stringer, 
measuring 3 by 3 inches by 7.2 pounds. Above the main deck 


SHOWING TURBINES UNDER CONSTRUCTION. 


COLD STORAGE ON BOARD SHIP. 
IPANIRID WOKE, 


BY SYDNEY F. WALKER, M. I. E. E. 


TOO MUCH REFRIGERANT IN THE SYSTEM. 


It is not often that this arises, though cases have been reported. 
There is a certain definite quantity of refrigerant that is suitable 
for each size of plant, each size of compressor, condenser, and 
so on. The manufacturers in all cases give full particulars of 
the quantity that should be placed in the system. AIl manufac- 
turers recommend that a slight excess should be carried, rather 
than the reverse. With carbonic acid it appears not to be easy 
to carry a dangerous excess, but with ammonia the trouble does 
arise, though not frequently. In either case, an excess of the 
refrigerant, up to 25 percent of the quantity stated by the 
manufacturer, will do no harm, and will probably help to keep 
the plant running efficiently and continuously over a longer time, 
in the presence of leaks, than when only the exact quantity has 
been placed in the system. 

Where, however, a large excess of refrigerant is carried, it 
means that a large portion of the space available in the con- 
denser is occupied by liquid, a larger space than is necessary, 
with the result that the gas that is coming over is confined in a 
smaller space than is intended. A very excessive charge is 
shown by considerable fluctuation on the pointers of the gages. 
With regular working, the pointers of the gages go up at each 
stroke, and then return. With very excessive charge they 
fiuctuate very irregularly. It may be taken that anything which 
throttles the delivery of the. liquid, carbonic acid or ammonia, 
in its passage to the expansion coils, will increase the condenser 
pressure, and will raise the temperature at the delivery pipe. 
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If THE DELIVERY PIPE BECOMES COLD. 


If the delivery pipe from the compressor becomes cooler than 
it should be, it is a sign that the liquid refrigerant is passing 
through the regulator valve in larger quantities than it should do, 
and the pressure at the condenser will be lowered, the heat? at 
the delivery pipe being lowered with it. The remedy is to slightly 
close the regulator valve, bearing in mind the remark made 
above as to closing or opening to a very small extent under these 
circumstances, and as to the effect not being apparent for a few 
minutes. 


WHAT FOLLOWS FROM A HOT COMPRESSOR. 
It has been explained that the normal condition of the com- 
pressor, when the apparatus is working properly, requires the 
body of the compressor to be cold, the suction valve and pipe, 


very important particular already dealt with, viz., that on no 
account must the gas be allowed to leak, since leakage leads to 
shortage, and the consequences of that have been explained. To 
meet this requirement, the piston rod of the compressor works 
in a long gland, designed expressly to prevent the egress of even 
the smallest quantity of the gas. It consists practically of four 
parts. here are two sets of packing, carefully cut and arranged 
in the gland, so that the piston rod will work easily in them, 
and at the same time they will prevent the egress of gas. Be- 
tween the two sets of packing there is nearly always a lantern 
arranged to be filled with a special lubricating oil, the oil itself 
being maintained in the lantern under pressure. The packing is 
soaked in the special lubricating oil, and in some forms .of 
apparatus there is an oil chamber outside of the outside packing. 
It is absolutely necessary that the piston rod shall run perfectly 


STERN VIEW, SHOWING HOW SMALL, THE PROPELLERS ARE, AS COMPARED WITH THE HULI, THEY PROPEL. 


and sometimes parts of the compressor in the neighborhood of 
the suction valve, being covered with frost. If the system be- 
comes short of liquid, and if it is not working properly, that is 
to say, if a sufficient quantity of the liquid refrigerant does not 
pass into the evaporator coils, and the evaporation does not 
continue in a minor degree right down to the suction valve, the 
frost on the suction pipe is lost, and the compressor itself gradu- 
ally gets hot. 


As marine engineers will understand, the natural result of 
working a piston in a cylinder is the generation of heat, unless 
means are taken to prevent it. Further, those who have had to 
do with air compressing machinery know also that the natural 
result of compressing any gas is the liberation of heat in the gas 
itself, due to the compression; the heat so liberated being com- 
municated to the compressor. With refrigerating apparatus, any 
heat in the compressor, as will be explained, is fatal to the 
effective working of the apparatus, and it is for this reason that 
a sufficient quantity of the liquid refrigerant is always allowed 
to pass through the evaporator coils to bring a certain cooling 
effect right back to the compressor itself, and to keep the com- 
pressor cool. 

The compressor, though very like a steam cylinder, and still 
more like an air compressor cylinder, differs from both in one 


freely, but gastight in the gland, and that it shall always be 
absolutely bright. 

If from any cause the piston rod becomes hot, the immediate 
consequence is, the packing becomes damaged, and gas com- 
mences to escape, this leading to a further damage of the packing, 
and so on. The same result will follow if the packing is allowed 
to become deteriorated, if it is not changed periodically when it 
shows signs of deterioration, and also if it is not screwed up 
tight in the gland. On the other hand, great care is necessary 
in fitting the packing into its place, and in screwing the gland up 
when the packing is in. It will easily be understood by marine 
engineers that where a very small fraction of an inch out of line 
will produce sufficient friction to heat the piston rod, and all 
that follows, great care and some skill are necessary in dealing 
with this matter. 

In addition to this, the piston itself is packed with leathers, and 
there is also a special lubricating oil always employed to lubri- 
cate the piston. For carbonic acid, glycerine of a certain con- 
sistency and of a certain purity is recommended by some makers, 
while others prefer a special oil sold by the Vacuum Oil Com- 
pany. For ammonia compressors, special oils are again em- 
ployed, recommended by the different manufacturers. Sulphu- 
rous acid compressors, which, so far as the writer is aware, have 
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not been employed on board ship, have the great advantage that 
the liquid itself is a lubricant. 

Outside of the compressor and connected to the delivery pipe 
is an oil separator, whose office is similar to that of steam oil 
separators, but of very much greater importance. Its office is to 
extract any oil which is carried over with the gas from the 
compressor. If any oil is carried into the system, as mentioned 
above, it leads to the same results that have been described in 
connection with shortage of the refrigerant. It leads to a short- 
age, by taking the place of a portion of the refrigerant, and 
sometimes by combining with a portion of the refrigerant. If 
the compressor is allowed to become hot, as was explained above, 
the lubricating oil may become vaporized, and a small portion 
vill be carried over with the gas into the condenser, it not being 
trapped by the separator in the way that the ordinary lubricating 
oil is. In the ordinary way, when the compressor is working 
cold, the lubricating oil that is carried over is in a finely divided 
state in small globules, just as water is carried over from the 
boiler during the generation of steam; and it is, or should be, 
got rid of by the oil separator, providing this is properly looked 
after. 

With ammonia compressors, also, there is another and. more 
serious danger, when the compressor becomes hot. At a certain 
temperature ammonia gas is resolved into its constituents. Am- 
monia gas, it will be remembered, is a compound whose mole- 
cules are formed of one atom of nitrogen gas, and three atoms 
of hydrogen gas. At a temperature of 900 degrees F. the 
ammonia gas becomes nitrogen and hydrogen, and these, being 
incompressible at the temperatures and pressures ruling in the 
ammonia compression system, remain as permanent gases in the 
system, giving rise to the same troubles as does air. ‘They get 
into pockets in the system, being compressed there; they take up 
space that should be occupied by the ammonia gas; and under 
certain “conditions they may lead to explosion. 


GETTING OIL AND FOREIGN BODIES OUT OF THE SYSTEM. 


There is a draw-off cock attached to the oil separator in all 
cases, and it should be drawn off periodically. The frequency 
of the drawing off will vary with different conditions, but the 
engineer can hardly go wrong in drawing it off more or less 
continuously. If it is not drawn off the receptacle into which it 
falls becomes filled up, and the natural consequence is an increas- 
ing quantity of oil carried over into the condenser. If, either 
from this cause, from the compressor’s becoming hot, or from 
any other cause, oil is found in the system, the first thing to be 
done is to endeavor to draw it off at the separator by continuous 
attention. If this fails, it must be drawn out of the system by 
breaking a joint, first between the condenser and the regulator 
to drive the oil out of the condenser coils, and afterwards be- 
tween the evaporator and the compressor to drive the oil out of 
the evaporator coils. 

While the oil is being driven out of the condenser coils, the 
whole of the charge must be carried over to the evaporator coils, 
particularly with ammonia, and this is accomplished by opening. 
the regulator valve wide, and closing the suction cock. And 
when the oil is being driven out of the evaporator coils, the 
charge must be carried over into the condenser coils; by closing 
the regulator valve and running the compressor slowly until the 
gage on the evaporator shows a vacuum. 

If the condenser or evaporator coils appear to be in a very bad 
state inside, as shown by very irregular working, it will be nec- 
essary to blow them both through with steam first, and then with 
air. When a machine is first put into service, after it has been 
set up, it should always be subjected to a compressed air test, to 
see that all is in order, all joints tight, and so on; and the same 
rule applies whenever the system is opened for cleaning. It will be 
understood that the same trouble mentioned in connection with 
the deposit on the outside of the condenser coils may also arise 
from deposit on the inside of both condenser and evaporator 
coils, from the oil that has been rarried over. Also, it is a rule 


that, before the machine is started, either when first put into 
service, or when taken apart for cleaning, the cylinder, the 
valves, and all pipes that can be got at, are thoroughly cleaned 
out, and all grit and foreign substances removed. ~ 

When the condition of the inside of either condenser or 
evaporator coils becomes bad, as explained, the system is opened 
up by breaking the joints of the condenser to the delivery pipe, 
and to the regulator, and the connection of the evaporator coils 
to the regulator and to the suction pipe. Steam from any con- 
venient source is employed in any convenient way, to blow 
through each of the coils in succession, until all the foreign 
matter, oil and so on, has been thoroughly blown out. After 
this has been done, and when the engineer has thoroughly satis- 
fied himself that no foreign substance remains, the system is 
connected up again, all joints being made except one at the suc- 
tion pipe. ‘he compressor is then run slowly, air being drawn 
into the system, and compressed to 200 pounds per square inch. 
The broken joint is then remade, and the system is allowed to 
remain subject to this compressed air pressure for some hours, 
all joints being carefully examined during the process, and the 
gages watched. 

It should be noted here that the gages will slightly fall after 


‘the compressor is stopped, owing to the fact that the air has 


become heated while the compressor is at work, the pressure 
thereby rising; while after the compressor is stopped, the whole 
apparatus radiates heat. ‘The air thence becoming cooler, con- 
tracts, and the gage pressures fall. All joints, and all points 
where leakage will be suspected, should be painted with a lather 
of soap and water, as explained before, and bubbles looked out 
for. 


To drive the air out of the system, when all joints are good, 
the methods employed with ammonia, and with carbonic acid, are 
slightly different. It does not matter if a small quantity of car- 
bonic acid gas is delivered into the atmosphere of the engine 
room. ‘The small quantity that will be present does no harm, 
and it forms a ready and certain method of insuring that the 
air is all got out. With ammonia, however, it is not permissible 
to allow any of the gas to escape into the atmosphere. Hence 
the methods are as follows: 


With carbonic acid, the joint between the condenser and the 
regulator is broken, and the air is pumped out of the system 
through this joint. ‘The system is then partly charged with car- 
bonic acid, and a certain quantity of the gas is blown through 
the condenser coils into the atmosphere, to waste; the result 
being that the system is completely freed from air. 

With ammonia the method adopted is as follows: The main 
delivery stop cock is closed, and the small cock on the delivery 
side, the one that is usually connected to the gage, opened, the 
gage pipe having been disconnected if necessary, and all other 
valves and cocks opened, except those leading to the atmosphere, 
The compressor is then run very slowly, and the air is gradually 
withdrawn from all parts of the system, and forced out through 
the small stop cock mentioned, the gages recording the fact by 
the gradually decreasing pressures. ‘The fact that the air is alf 
exhausted is known by the gages indicating a vacuum, and by 
the gradually decreasing noise which the air issuing from the 
small stop cock makes. 


As soon as the air has all been driven out, the small stop cock 
should be closed, and the system at once charged with ammonia 
in the manner described in the manufacturers’ directions. On no 
account should a vacuum be maintained after the air has all been 
expelled from the system. Many engineers, when they have had 
trouble with their plants, with oil and foreign bodies, have made 


the great mistake, after they have blown through with steam and 


with air, of pumping a vacuum, and allowing the vacuum to re- 
main for a number of hours. This is wrong, as wrong as it can 
be, as it almost invariably leads to the entrance of air into the 
system, and to the troubles attendant thereon. Keep the air 
pressure on as long as convenient, until you have made all the 
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joints quite good, but as soon as you have got all the air out, get 
rid of the vacuum by putting a charge in. 

Another point that should perhaps be mentioned, when the 
compressor is run for the compressed air test, is that, if the 
delivery pipe and the compressor itself become hot, the com- 
pressor should be immediately stopped, the plant allowed to cool 
down, overhauled, and the whole process gone over again. 


Charging with ammonia or carbonic acid is a very simple 
affair. ‘The gas is contained in strong steel bottles with a regu- 
lating valve, to which a flexible or bent metal tube is applied 
when the gas is to be taken from it, the other end of the tube 
being connected to the charging valve on the system, which is 
situated sometimes close to the regulating valve, and sometimes 
on the other side of the evaporator coils. Only the purest and 
most perfectly anhydrous carbonic acid or ammonia must be em- 
ployed. This is one of the most important points in connection 
with cold storage work. It does not pay to employ cheap re- 
frigerant, if cheapness means impurity. In the working of the 
system the impurities get separated out. ‘They sometimes appear 
as permanent gases, sometimes form a deposit on the inside of 
the condenser or refrigerator pipes, and generally cause trouble. 

It is always wise to put the flask of refrigerant upon a scale, 
when charging the system. ‘This enables the engineer to see 
exactly how much he has passed. When the connection is made 
between the flask and the system, the cock on the flask may be 
opened gradually, the regulator valve of the system being closed, 
and the gas gradually allowed to pass in, this being shown by 
two things, the weight of the flask gradually decreasing, and 
hoar frost commencing to form on the outside of the flask. When 
about a quarter of the refrigerant contained in the flask has been 
carried over into the system, the process may be assisted by 
slightly warming the flask, but great care should be exercised in 
performing this operation, and it should never be done until the 
bottle is partially emptied. 

It is wiser, in charging the system, to err on the side of a 
small charge at first, as it is easy to increase the charge if 

fagcuired: After charging, the compressor is run at full speed 
with the cooling water running over the condenser for a certain 
time, and then the compressor is stopped, and the system allowed 
to remain at rest, except that the cooling water continues to pass 
over the condenser. The object of this is to allow any air re- 
maining in the system to rise to the top of the condenser. ‘This 
air, in the case of ammonia machines, is carried off from a purge 
cock place for the purpose at the top of the condenser coils, to 
which a flexible rubber tube should be attached, the other end 
of the tube being led into a vessel of water, the end of the tube 
being under water. When the purge cock is open, the air will 
come away, and will be seen in bubbles in the water in the vessel, 
and there will be no smell as long as air is coming. When all 
the air has been driven out, and ammonia commences to pass, its 
own particular smell will be noticed, and.the purge cock should 
be immediately closed. 


TO TEST AMMONIA FOR PURITY. 


Draw off into a stoppered flask with a bent tube, a small quan- 
tity of the ammonia to be tested, being careful that none of the 
snow formed on the tube goes over into the flask. The snow is 
formed on the tube, in all these cases, by the sudden lowering of the 
temperature on the outside of the tube, due to the evaporation 
of the ammonia inside the tube; the lowering of the temperature 
of the air in the neighborhood of the tube leading to the deposit 
of moisture, and its immediate freezing. After drawing off the 

_ small quantity of ammonia into the flask, allow it to evaporate. 

If it is pure, the whole of the substance in the flask will dis- 
appear. If anything remains in the flask, it consists of impuri- 
ties, such as water or organic substances. Organic impurities 
are detected by their smell. 


(To be continued.) 


EXPLOSIVE ENGINES FOR NAVAL PURPOSES.* 


BY ARTHUR T. CHESTER. 


The principle upon which an explosive engine operates cannot 
but be a fascinating study for any one at all interested in ma- 
chinery, and especially for the marine engineer. To be able to 
generate power at the point where it is to be applied is in itself 
a feature warranted to give this engine a place far ahead of any 
other form of power generator, but added to this is the very 
important characteristic, that the power is generated only at the 
instant it can or is desired to be applied. 

In the evolution of the steam engine we have gone from the 
low-pressure, simple expansion, atmospheric exhaust power 
plants, to the modern high-pressure triple or quadruple expan- 
sion, vacuum exhaust systems, increasing thereby the efficiency 
to a remarkable degree, but this has not been accomplished with- 
out a sacrifice. ‘The modern design costs more, requires more 
intelligent care, necessitates; more complication, and involves a 
far greater expenditure for repairs and up-keep. So marked is 
this difference that few vessels, except those built especially for 
speed, are fitted with the most modern and efficient plants. In 
the navy, however, the questions of weight, space and efficiency 
are all-important, as upon them depends the armor and arma- 
ment that can be carried, and the radius of action of the vessel. 

We must, therefore, compare the relative merits of the ex- 
plosive engine with those of the high-pressure modern steam 
plants, when considering its application to vessels of the navy, 
and, before going into the present limitations as to the powers 
generated by this new system, we will take up the different 
ways in which the explosive engine would add to or detract 
from the efficiency of a man-of-war. ‘The efficiency of such a 
vessel can broadly be divided under three headings; 7. e., speed, 
radius of action, and fighting ability. 


SPEED. 


In the present discussion the speed may be eliminated, as it 
is assumed that with both systems the horsepower, displacement, 
and lines of the vessel are the same. 


RADIUS OF ACTION. 


This depends upon :— 

1. Efficiency of the propelling plant. 

2. Quantity of fuel carried. 

3. Quantity of fuel expended in getting under way, coming to 
anchor, and while lying prepared to get under way on short 
notice. 

1. Considering coal as the fuel used, an explosive engine con- 
nected with a gas producer can (and this has been thoroughly 
demonstrated) generate one horsepower on from 0.8 to I pound 
of coal per hour. A marine steam engine that can generate a 
horsepower-hour on from 2 to 2.5 pounds is a very efficient one. 
Thus we can rightly assume that, with the same amount of coal, 
an explosive plant will carry a vessel 214 times as far as a 
steam plant. 

2. A liberal allowance will give 100 pounds of weight of ma- 
chinery and producers for each horsepower generated by a gas 
engine, and 150 pounds per horsepower is down’ to warship 
figures for steam plants. We therefore have a saving of 50 
pounds per horsepower when using gas instead of steam. ‘This 
saving in weight will allow a corresponding increase in fuel 
capacity. 

3. When a gas engine is connected to a producer, the gas is 
generated by the suction of the pistons and so is not formed 
until needed. When the engine is not in operation the fires in 
the producers simply smoulder, consuming a very few pounds 
of coal a day, We therefore see that the necessary expenditure 
of coal in bringing steam up to the working pressure, in letting 
fires die down when coming to anchor and holding them in 
readiness, by banking, for service on short notice, is practically 
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eliminated in the gas engine plant. ‘This saving must be con- 
sidered under radius of action, as it allows a vessel to remain 
longer in active service without recoaling. 


FIGHTING ABILITY. 


This in turn can be divided into: 

1. Number of men available to operate guns and handle ammu- 
nition. 

2. Weight of armor and armament carried. 

3. Ability to get under way quickly and to make a sudden 
and continuous dash, with as short a notice to the fire-room as 
possible. 

4. Ability to 
the bridge. 

5. Chances of being disabled by shock or penetration by gun-fire. 

6. Visibility at sea. 

7, Reliability of the propelling machinery. 

Note: The questions of accuracy ‘of fire and quality of armor 
and armament obviously need not be considered. 

1. To operate a producer plant it is necessary only to drop 
coal in at the top and remove ashes from the bottom. It does 
not require the continuous and evenly distributed supply of coal, 
nor does it require the laborious attention by skilled firemen that 
is necessary with a boiler. This, combined with the fact that at a 
given speed only two-fifths of the coal consumed in boilers has 
to be handled, allows us to roughly estimate that a gas plant 
can be operated by half the men now required in the engineer’s 
force of a man-of-war. Such saving in men permits of a cor- 
responding increase in the complement of the deck or fighting 
force. 

2. The direct saving in weight of machinery and boilers can 
be used to increase the weight of armor and armament. 

3. In time of war all producers can be kept lighted with very 
slight consumption of coal. This has been demonstrated by pro- 
ducers in stationary plants, where they have remained lighted 
from eighteen months to two years continuously, and it has been 
found to be economical, even where the engines were operated 
only during the day. Under such a condition a vessel is ready 
to get under way at an instant’s notice, while it would be out of 
the question to do so under steam, even with banked fires. 
While cruising, it is at present impossible for a vessel to attain 
her maximum speed without first starting the forced draft sys- 
tem, working up the fires and steam pressure, and going through 
similar time-consuming operations, while with a gas engine this 
can be accomplished by simply opening the throttle. 

4. To-day the throttle, steam pressure, and fires are closely 
related, and combine to give the revolutions required, A con- 
stant throttle opening by no means guarantees a constant speed. 
A change of one revolution will often throw a vessel out of 
position, and to prevent this necessitates constant and intelligent 
attention to fires, steam pressure, and throttle, and an almost 
continuous series of orders from the bridge to the fire-room. 
With a gas engine the throttle and spark control the speed, and 
as the latter can be set for the approximate speed, it would be an 
easy matter to put the control of the throttle in the hands of 
the officer of the deck, on the bridge. 

5. Probably the greatest difference in principle between gas and 
steam engines is the fact that pressure is generated in an out- 
side source in the case of steam engines and generated in the 
cylinders of a gas engine. With the former an intricate sys- 
tem of boilers and pipes is necessary, and every inch of it must 
be capable of withstanding the maximum pressure obtained. 

The horrible effects from broken pipes or joints or bursting 
boilers need not be dwelt upon, but, because such an accident 
may disable the whole propelling power of a vessel, and thus 
possibly be the cause of losing a battle, the subject becomes one 
that must be seriously considered. An accident of this kind is 
not only possible but probable, with lightly armored vessels 
and torpedo boats, and possible with our battleships while en- 
gaging with an efficient enemy. 


accurately control the speed of the vessel from 


These dangers are eliminated with the use of gas engines. 
Absolutely no pressure is used in the producers and connecting 
pipes, and should one of these become penetrated the engine 
simply stops, and it will require only the cutting out of the indi- 
vidual producer, or the opening up an auxiliary pipe, to start the 
engine again. ‘This advantage would be especially noticeable in 
the case of torpedo boats, where so many accidents are occur- 
ring, due to excessive vibrations, light material, and high steam 
pressure, 

6. A vessel is usually first discovered by her smoke, and as 
there is no smoke to a producer this would be obviated. A 
torpedo attack can become a failure, due to the glare from one 
stack, which is a hard matter to prevent when under forced 
draft. 

7. It must be admitted that the explosive engine has not the 
reputation of being reliable. ‘This reputation, however, is not 
founded upon an impartial comparison of the steam and ex- 
plosive plants, and is primarily based upon the troubles encoun- 
tered by automobilists. It is necessary for a man to obtain an | 
engineer’s license to operate a steam engine, while anyone is 
permitted to run a gas engine. If the same restrictions were 
applied to both there is little question but that gas engines would 
show up as well or better than steam. ‘The fact that fishermen 
and others, depending upon the operation of small boats for 
their livelihood, have generally adopted the gas engine for pro- 
pelling power, is a strong argument pointing to the reliability 
of these engines. Engines built for commercial purposes are 
more reliable than those manufactured for automobiles, as 
weight is not such a vital factor, and lower speed and compres- 
sion can be used; but, without considering this point, it must be 
remembered that no engine gets more hard usage and less intelli- 
gent care than those installed in automobiles. Engine construc- 
tion has improved so much in the last few years that to-day the 
greatest troubles an automobilist encounters are with tires, and 
the remaining ones are due, largely, to chains, differentials, 
transmission and other points outside of the motor itself. 

A gas engine requires no more care and attention than a 
steam engine, and with the former system all the time, labor, 
and expense required to keep a modern watertube boiler in 
condition are eliminated. 


GENERAL DISCUSSION. 


The writer believes absolutely that the coming power generator 
for all purposes is the gas engine, either reciprocating or tur- 
bine. It is probable that the reciprocating engine will hold its 
place supreme for a long time, not only on account of the me- 
chanical difficulties of obtaining in a turbine the four cycles 
required to explode gases economically, but also owing to the 
rapid deterioration of the working parts (if they are at all like 
the present form of steam turbine), when coming in contact with 
the necessarily high teniperature of exploding gases. 

An examination of the gas engines on the market to-day 
discloses the fact that about 300 horsepower is the largest marine 
engine manufactured, while stationary engines have been built 
whose horsepowers range up into the thousands. 

The reasons for this discrepancy are as follows: 

With stationary engines weight need not be considered, and 
so they can be built with large bores, large fly-wheels, and low 
piston speeds. ‘The low piston speed gives ample time to dis- 
pose of the exhaust gases and cool the cylinder between explo- 
sions, thus doing away with liability of over-heating. In the 
case of marine engines, on the other hand, weight forms an 
important factor. In order to get the required horsepower with 
a limited bore and stroke, it is necessary to generate a mod- 
erately high compression and high piston speed. 

If the problem of taking care of the heat can be eliminated, 
the question of building-marine engines of large powers becomes 
a simple one. Because an engine will work with a small bore 
and stroke it does not follow that the same design can be used 
in larger dimensions. For example, in an engine having a 
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6-inch bore and 6-inch stroke, there is 22/23 of a square inch of The greatest difficulty is found with the piston, for with the 


radiating surface for each cubic inch of gas. By doubling these almost universal design this member is not, and cannot readily 
dimensions the proportion of radiating surface is reduced be, water-cooled. With small dimensions the difference in ex~ 
to 11/24. pansion between the cylinder wall that is cooled, and the piston 


58 {International Marine Engineering. 


FEBRUARY, 1907. . 


that is not, is very slight, and a small allowance for expansion 
does away with all danger of the piston swelling to the point of 
sticking or cutting, As soon as the dimensions are increased, 
however, this difficulty is encountered, and a considerable dif- 
ference in diameters must be used. A construction of this kind 
involves the question of leaky pistons, when cool or working 
below maximum temperature and pressure, and an irregularly 
expanding piston, owing to the difference in temperature between 
its upper and lower ends. 

The almost universally adopted design of trunk piston for en- 
gines of one hundred horsepower or below is without question 
the best. It does away with piston rod, permits of a true running 
piston, and also of a very low and compact design. Probably 
the greatest reason, however, for keeping the trunk piston design 
is that a double-ended cylinder necessitates water-cooling the 
piston rod, on account of the high temperature of the exploding 
gases surrounding it, which would involve unwarranted increase 
in the complication of the engine. 

While this system would be almost a defect in small engines, 
it is practically a necessity in a larger one, for in order to design 
the piston to properly fit the bore some means has to be devised 
for cooling it. By using a double-ended cylinder, the question 
becomes a comparatively simple one. The rigid connection be- 
tween piston and hollow piston rod permits of a free circulation 
of water through the piston rod to the piston, and back through a 
tube inside the former. ‘The flexible water connection at the 
cross-head solves the problem of water-cooling the piston and 
rod. Furthermore, such a design involves a large increase in 
the horsepower, with only slight increase in weight. 

If all surfaces exposed to the high temperature of explosion 
can be sufficiently cooled to permit of practical working, there is 
a great advantage in using large instead of small dimensions, 
for with the reduction of the proportion of area to volume the 
percentage of loss due to radiation is reduced, and as this source 
of loss accounts for from 30 to 40 percent of the heat units not 
turned into actual work, it is a matter of great importance. 

While the two-cycle double-ended engine has been advocated 
as the most advantageous type for large marine producer en- 
gines, the writer does not agree with this for the following 
reasons: 

1. The simplicity on account of absence of valves is in a large 
degree counterbalanced by the necessity of installing a pumping 
system to force the gases into the cylinders. 

2. No two-cycle engines have approached the economical re- 
sults obtained in a four-cycle engine. 

3. This construction requires a piston equal to the length of 
the stroke, which increases the height of the engine. 

4. The difficulties encountered in cooling the cylinder walls 
and piston are very much increased in the two-cycle engine, as 
the explosions occur twice as often. 

Some have advocated a relatively long stroke, arguing that it 
permits the gases to expand to a lower pressure, but this reason- 
ing is not based on facts. While it would be true if the same 
quantity of explosive gases were used, the fact is that the longer 
the stroke the more gases are drawn into the cylinder. In other 
words, with a given piston displacement and uniform explosive 
mixture, the gases will exhaust at the end of the explosive 
stroke at the same pressure, irrespective of relation of stroke to 
bore, provided radiation and other conditions are the same. On 
the other hand, the longer the stroke the greater the piston 
speed for a given number of revolutions, which is a decided 
disadvantage. 

In summing up the foregoing, it is the writer’s belief that the 
lines upon which a high powered marine engine should be de- 
signed are as follows: 

1. The engine should be double acting, four-cycle and vertical. 

2. Piston, piston rod, valves, cylinder walls, and exhaust pipes 
should be water-cooled. 

3. Some means should be devised to keep the temperature of 
circulating water within a few degrees of the highest point at 
which it will effectively cool the engine. 


4. The bore and stroke should be about equal. 

5. The complication involved in the installation of auxiliary 
exhaust valves should be omitted, unless found to be absolutely 
indispensable. 


UTILIZATION OF THE GAS ENGINE IN ITS PRESENT STATE OF 
DEVELOPMENT. 

We have discussed the possible application of the gas engine 
to the requirements of the service some time in the future, after 
further developments are made, so let us now consider how it 
can be practically applied today. 

All of us remember the Navy Department’s efforts toward sup- 
plying the Texas and Maine with sea-going torpedo boats. The 
attempt became a failure after the boats had been built, not 
because the theory of carrying torpedo boats on board ship was 
wrong, but the boats with steam propelling plants were found to 
be too heavy to be hoisted by a ship’s crane, and were barely 
able to make twelve knots. 

The steam launch has been found to be the only practical 
steam-propelled boat that could be carried on deck, and be capa- 
ble of standing the rough work required of it. Even this is far 
from being satisfactory. ‘The engine and boiler necessarily bring 
the center of gravity high, making the boat unseaworthy, and 
their weight and the space they occupy leave the boat little carry- 
ing capacity. The necessity of reducing the weight to a 
minimum has required the design of an engine that needs con- 
stant skilled attention and frequent repairs, and the final result 
is a boat capable of making barely seven or eight knots. 

The advent of the gas engine has overcome all the difficulties 
encountered in both these types of boat. It has made the small 
torpedo boat practical, and permits of a working boat capable 
of filling all the conditions required of it. ‘Io accomplish the 
former result we can design a boat having a length of, say 
fifty-five feet, a displacement of from eight to ten tons and a 
speed ranging between twenty and twenty-two knots. Such a 
boat would be useful only for torpedo work and picket duty, and 
others with greater structural strength would have to be carried 
for rough work. 

A recent recommendation of the Torpedo Boat Board to the 
effect that the speed of all torpedo boats be reduced, has a 
direct bearing on the subject under consideration, for it permits 
us to assume that structural strength is more important than 
excessive speed. This point, taken with the fact that a small 
boat has very much more chance of coming within striking dis- 
tance of an enemy before being discovered than a larger one, 
even though the former has very much less speed, allows us to 
assume that the speed of our torpedo boat can be reduced to 
seventeen knots, and still have it very efficient for that service. 
Such a reduction permits of a structural strength capable of 
standing up under all the rough work required of a service 
boat; and broader lines giving more carrying capacity and sea- 
worthiness. 

While considering a boat of this character, we cannot escape 
the important question of how a torpedo can be carried and 
fired. Obviously the present method of employing a tube on 
deck for this purpose cannot be used in a boat of this size. Not 
only would so much weight carried on deck make the boat un- 
seaworthy, but it would be impossible for a man to fire from 
this position in any kind of a sea. A bow tube is impractical, as 
even a slight pitching of the boat would alternately bring the 
tube above and below the water, and a side swash would ruin a 
torpedo when half way out of the tube. Even if it could be 
fired in this way without injury, the nose would be in the water 
before the tail left the tube, and cause it to be deflected from 
its course. 

The English have carried the torpedo in slings that permit of 
its being dropped over the side. This arrangement either makes 
it necessary for a man to be on deck to operate it, or requires an 
open boat, as built by them, that could not live in any kind of 
a seaway. Another disadvantage of this system is that when a 
torpedo is dropped horizontally into the water it is impossible for 
all parts of it to strike the surface simultaneously, and a wave, 
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when the boat is not exactly head to sea, will deflect that end 
which strikes first. 

This boat must be designed to be closed in fore and aft, so 
that in a heavy seaway there will be no danger of its filling. 
Whatever torpedo mechanism is used must therefore be placed 
within the hull. The fact is hardly disputable that the torpedo 
must be either entirely in the water or in the air during the act 
of firing, and as there is no point of discharge from within where 
we can rely upon the act of firing being started and finished in 
the air, we must discharge it wholly submerged. 

The one place that is always in the water is the midship point 
of the keel. It is the writer’s belief that a narrow well in the 
center of the boat, having two doors at the bottom, arranged in 
such a manner that the operation of opening the doors forces 
the torpedo downward until it is clear of the keel, and arranged 
so that the torpedo-propelling mechanism is started at the in- 
stant the torpedo is released, is the only practical method of 
discharging a torpedo from a small boat. 

Believing that a combination of explosive engines and this 
method of carrying and discharging a torpedo is the foundation 
upon which a boat could be designed that would fill all the varied 
conditions required of it in the navy, the writer interested Mr. 
D. F. Cox in the idea, and the accompanying design is the result. 
The time allowed for preparation before going to print has been 
too short for the working out of details, but the drawings are 
sufficient to give a general idea of the character of the boat, 

The lines show a seaworthy though fast boat. It is fitted with 
twin screws propelled by two separate engines on each shaft. 
The arrangement of two engines on each shaft allows us to un- 
couple the forward ones, or even remove them from the boat 
under ordinary conditions where excessive speed is not required, 
and thus the remaining engines can be operated economically 
and not generate too much power. With the forward engines 
removed we have increased our room and carrying capacity, 
and have two well-balanced six-cylinder engines, capable of 
driving the boat at thirteen or fourteen knots. Another object 
in providing for a large number of cylinders instead of fewer, 
with greater dimensions, is to bring the center of gravity as low 
as possible. 

The after cockpit is designed to be self-bailing, having the 
bottom above the water level, and the top can be lowered down 
and secured so as to make it watertight when not in use. The 
helmsman can steer with his body partially above the deck, or 
with the hatch over him closed, he can steer from within. When 
required to do so, large liberty parties can be carried on deck 
in the same way the English use their picket boats. The space 
on either side of the well is occupied by fuel and air ‘tanks, and 
storage room. 

Probably the greatest opposition to the introduction of ex- 
plosive engines in the navy has been due to a prejudice against 
the carrying of gasoline. While the writer believes that with 
proper arrangement for carrying this oil, and a thorough knowl- 
edge of its characteristics, the danger of accidents would be 
reduced to a very small factor, the practicability of using alcohol 
has eliminated that small risk. 

One of the most attractive features about alcohol is that 
it has a great affinity for water. A slight leak in the tank or 
pipes would be dangerous with gasoline, while alcohol would 
mix with the bilge water and destroy its explosive qualities. 
The use of alcohol as a fuel for explosive engines requires only 
a slight increase in compression, and possibly in the admission 
port opening, and a specially designed carbureter. 

One of the most important things to be considered is the 
selection of an engine for naval purposes. While weight is an 
important factor it is not the only point to be considered. With 
a given bore and stroke and a proper design, the only way to 
decrease the weight per horsepower is to increase the com- 
pression and piston speed, or cut down the material used, allow- 
ing a small factor of safety, 

While such a design is practical for a high speed motor boat, 


where time enough elapses between runs to keep the engine 
tuned up to its full power, it is not practical for an engine 
requiring constant and hard service, as it would receive in the 
navy. 

An engine for that purpose should have a large factor of 
safety in all its construction, with a comparatively low com- 
pression and piston speed. It should have as simple and as 
accessible a design as possible. Valves should be interchange- 
able, and arranged so as to be removable without taking off the 
cylinder head. Cylinders should be cast separate, insuring large 
main bearings, and a unit construction permitting the removal 
of one without affecting the others. 

Many will differ with the writer in a number of the foregoing 
statements and opinions, but few of those who have seen the 
rapid advancement of the explosive engine, and studied its many 
advantages, can deny that it is only a question of time before 
steam will be supplanted by the gas engine just as the once 
universal sail power has been dropped in favor of steam, never 
again to be considered one of the world’s great power generators. 
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TWO TIMBER DRY-DOCKS AND THEIR PUMPING 
PLANT.* 


BY F. P. PALEN AND G. L. SMITH. 

In the discussions of this society the subject of dry-docks has 
received little attention; and yet it is one which concerns and 
interests the naval architect and the marine engineer, for, in 
the present state of the art, the docking of ships is an indis- 
pensable part of their upkeep, and we are concerned, not only 
with the design and construction of ships and their machinery, but 
also with their maintenance and operation. For these reasons, 
it would seem that a description of the two timber dry-docks of 
the Newport News Shipbuilding and Dry-Dock Company at 
Newport News, Virginia, and their pumping plant, will be of 
interest; and, while this paper is by no means intended to be 
an essay on the subject of dry-docks in general, it is hoped 
that the topic, once broached, may lead to further papers and 
to discussions which will treat the subject more fully. 

The dry-docks referred to are called Numbers 1 and 2, and 
are of the following general dimensions: 


No. 1. No. 2. 

Length from prow-slip to inside of caisson 
WHAM wR Owl Work ooo0ccvc009000000000 502 feet 831 feet 
Width between copings, extreme........... 131 feet 162 feet 
Wiviieldn aye loin OF GINS. 660000000 00000000 50 feet 80 feet 
Width of entrance, top of inner lodge...... 93 feet 103 feet 
Width of entrance, bottom of inner lodge.. 52 feet 84 feet 

Depth of water over inner sill at mean high 
ICSE GHA SENG Sansone oa SUR Oe OO se ore 25 feet 30 feet 


Both are Simpson docks, being built almost entirely of timber. 
No. I was constructed by J. E. Simpson & Co. in 1887-80, for 
the Chesapeake Dry-Dock and Construction Company, which 
was later absorbed by the Newport News Shipbuilding and Dry- 
Dock Company. The site of this dry-dock, at the time work was 
commenced, was covered by the James river to an average depth 
of ten feet at low water; but this condition was an aid rather 
than an obstacle to the construction, for it permitted the driving 
of a coffer-dam around the dry-dock and the dredging of the 
area within by a water dredge—a cheap and expeditious method 
of excavation. No. 2 was designed by Mr. W. A. Post, general 
manager of the company, and was built partly by contract and 
partly by the shipyard. It was started in 1808 and finished in 
1901; and it was, at the time of its completion, the largest dry- 
dock in the United States. 

While the construction of a dry-dock comes properly within 
the sphere of the civil engineer, it involves questions which are 
of interest to the members of those branches of engineering 
which we represent, the problems involved in the construction 


*Paper read before the Society of Naval 
Engineers, November 23, 1906. 
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of the body of the dry-dock and of the pumping machinery being 
closely allied to many of the problems encountered by naval 
architects and marine engineers in their regular practice. 

Except where a graving dock is built in solid rock, or in 
some other material which will resist the percolation of water, 
it must be stiffened and sustained against the combination of (1) 
water and earth pressure from without and the concentrated 
weights on keel blocks, bilge blocks, docking keel blocks and 
shores, when emptied of water; and (2) water and earth pres- 
sure from without, and water pressure from within, when the 
dock is filled with water. Figure 1, which represents a trans- 
verse section of Dry-Dock No. 2 (the section of No. 1 is almost 
identical), shows how these conditions have been met; but a 
brief description of the nature of the soil in which this dry- 
dock is built will be of service in this connection. 

The ground in which Dry-Dock No. 2 was built consists of a 
substratum of marl of unknown depth, on top of which is a 
layer of fine, blue sand which formed the original river bottom. 
Above the blue sand is a fill of yellowish, clayey sand. ‘The 
marl, which is a compact mixture of clay, sand and shells, resists 
almost entirely the percolation of water, and is so tenacious that 
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dock is filled with water, and to no hydrostatic pressure when 
it contains no water. Such conditions could not, of course, be 
counted on where the ground is boggy or is composed wholly 
of sand. 

Referring to the cross-section, it will be seen that the piling 
under the keel blocks is closely spaced, and that additional piles 
are driven under the points where docking keel blocks usually 
come. Each longitudinal row of piles is capped by a 12 by 12- 
inch timber, and these caps are surmounted by 14 by 16-inch 
floor beams, spaced 4 feet on centers, over each transverse row 
of piles. The side slopes are also piled, the piles being capped 
by timbers called altar braces, on which are laid the wooden 
steps or altars. These altars are made by splitting 10 by 16- 
inch timbers diagonally into two. pieces having a trapezoidal . 
section. The altars form steps having 10-inch rise and 10-inch 
tread, which proportion has been found to be rather inconvenient 
for climbing. The proportion used in Dry-Dock No. 1 (8-inch 
rise and 10-inch tread) is a better one. Outside of the coping 
other piles are driven to serve as braces, and diagonal ties secure 
the altar braces to these piles and to the altar piles. ‘The bot- 
tom of the dock is decked with 3-inch planking, laid with spaces 
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FIG. I. 


it will stand when slightly undercut. If a dry-dock could be 
dug out of solid marl, piles would be necessary only under keel, 
docking keel and bilge blocks. ‘The sand above the marl, when 
slightly moist, has an angle of repose of about 75 degrees; when 
mixed with a considerable amount of water its angle of repose 
is 10 degrees or less. 

The top of the marl averages about 18 feet below the regular 
ground grade of the shipyard; so that, if no special precautions 
be taken, the sides of the dry-dock, at least for a depth of 18 
feet, would be subjected to the pressure of a mixture of sand 
and water, which is considerably in excess of simple hydrostatic 
pressure. In order to avoid this pressure, and to approximate 
the condition which would be obtained had the dock been dug 
in solid marl, a puddle of marl was introduced, as shown, outside 
of the altars. ‘This device succeeded except where sand became 
accidentally mixed with the marl puddle. At such places, of 
which there were only a few, the surface water percolated the 
puddle, partially dissolved it, and produced a combined water 
and earth pressure against the backs of the altars. This pressure 
caused the altars to bulge inwardly, whereupon the joints leaked 
and the pressure was relieved. How far this proceeded, and 
what the immediate consequences were, it is difficult to say; 
but the ultimate result for a considerable length of the dock is, 
that as the dock is filled, the water level outside of the altar 
rises, lagging somewhat behind that of the water within the 
dock, and as the dock is emptied, the water level outside of the 
altars falls, lagging about two feet behind that of the water 
inside of the dock. ‘This condition is, after all, a satisfactory 
one in this place, or in any other, where the ground is firm in 
character, and the surface drainage is small in quantity or can 
be restrained; for, where it obtains, the side walls are finally 
subjected to full hydrostatic pressure on both sides, when the 


CROSS SECTION OF DRY-DOCK NUMBER TWO. 


between to allow the water to drain off. At intervals, bilge 
blocks and slides are fitted, the blocks being operated by chains 
to the top of the dock in the usual manner. 

Below the decking is a layer of concrete, which serves to ex- 
clude water and to tie the bottom construction together more 
securely. In this concrete floor are provided longitudinal drain 
passages, which carry off part of the water and. most of the 
sediment which comes into the dock from the river. A fall of 
4 inches in 100 feet is given these drain passages, which empty 
into a cross-drain leading into the intake tunnel. On one side 
of the cross-drain is a rudder pit. 

The altars are stopped a considerable distance inside of the 
entrance, and from the end of the altars to the entrance the 
walls are of concrete, sheathed with wood. ‘The entrance is 
built of concrete faced inside with ashlar masonry, Mt. Airy 
granite being used for this work. [here are two lodges or 
seats for the caisson, the outer one being the one ordinarily used 
agd the inner one being reserved for an emergency. Outside of 
the outer lodge are wing walls at the sides and an apron at the 
bottom. ‘The wing walls are granite faced above mean low 
water, and extend laterally in the form of cutoff walls, which 
serve to retain the top fill and to prevent the free flow of water 
around the entrance. ‘The pump-house is common to both dry- 
docks. At the inshore end of each dock there is a recess called 
the prow slip, which serves to increase ‘the effective length of 
the dock and to brace the end. 

The caisson, or floating gate, for Dry-Dock No. 2, is shown in 
section in Fig. 2. It is provided with a flooding valve on either 
side, and an electrically driven centrifugal pump for discharging 
water-ballast, and it serves also to carry the six 36-inch culverts 
and gate valves for flooding the dock. The design of the cais- 
son provides, not only for the stresses due to water pressure 
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from within and without, but also for those due to the impact 
of waves and to the blows which the caisson inevitably receives 


from vessels, both while in place and while moored alongside 
of the pier. 


are (1) the proper proportioning of fixed and water-ballast to 
permit the sinking of the caisson at highest water level and the 
raising of the caisson at lowest water level to clear the lodge; 
and (2) the retention of adequate metacentric height under 
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A watertight joint between the caisson and the lodge is se- 
cured by means of a rubber gasket, which is semi-elliptical in 
section, with flat wings in line with the major axis of the ellipse. 
It is made of gasket rubber with heavy canvas insertion, and is 
secured to the keel by means of flat metal strips held in place by 
tap rivets. Only one side of the caisson has been used to seat 
against the lodge, and the gasket on this side has been reduced 
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LONGITUDINAL AND TRANSVERSE SECTIONS OF CAISSON. 


both of these conditions. In the present case, 160 tons of stone 
ballast is stowed in a crib in the bottom (to permit inspection 
and painting of the interior of the hull) and the minimum water- 
ballast is fixed at 200 tons, which amount gives a metacentric 
height of 6 inches. ‘The ballast suction pipe is cut off to such a 
length that the water-ballast shall never be reduced below this 
amount. 

Up to the time that Dry-Dock No. 2 was constructed, the 
pumping plant for Dry-Dock No. 1 consisted of two centrifugal 
pumps, operated by two simple steam engines and an inde- 
pendent boiler plant. When the arrangement of pumping ma- 
chinery for Dry-Dock No. 2 was under discussion, it seemed 
desirable to undertake the pumping of beth docks by one plant, 
and to abandon the pumping plant for Dry-Dock No. 1. This 
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in thickness from about 2 inches to about 1% inches in the five 
years of service it has had; but it is still pliable and makes an 
entirely satisfactory joint. Care is always taken that the caisson 
is raised high enough from the seat so that the gasket will not 
rub against the lodge, when the caisson is swung out of place. 
The objects to be obtained in the design of such a caisson, 
outside of the necessary strength to resist water pressure, etc., 


GENERAL LAYOUT OF PUMPING MACHINERY AND CULVERTS. 


made advisable the locatien of a pump-house between the two 
docks, where the available space was limited. It was also nec- 
essary, in order to carry out this idea, to provide satisfactory 
means for pumping and draining the two docks independently 
of each other. 

The arrangement of pumps and pumping machinery, shown 
in Fig. 3, was designed by the engineers of the Newport News 
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Company with a view of utilizing to the best advantage the 
available ground space, and of arranging the pump-house so that 
its roof should be low enough to permit the handling of ship’s 
hawsers over it. 

The pumping plant consists of two horizontal central suction, 
centrifugal pumps, direct connected to two General Electric 700- 
horsepower direct current motors, and one drainage pump of 
similar design, driven by a 300-horsepower General Electric 
motor, together with the necessary switchboards, culvert valves 
and operating gear. ‘This plant has sufficient capacity to dis- 
charge 2,200,000 gallons (the amount of water contained in Dry- 
Dock No. 2 up to mean high water level) against a head vary- 
ing from o feet to 35 feet, in two hours. 

The suction and discharge pipes for the main pumps are 60 
inches in diameter. ‘he impellers are 8 feet 6 inches in diame- 
ter, and are provided with eight convex vanes tapered to 9% 
inches width at the tip, the vanes being hooded. Suction and 
discharge pipe, casings, and impellers are of cast iron. ‘The 
shafts for driving the pumps are of steel, 9 inches in diameter, 
and are covered with brass sleeves where they enter the pump- 
casings. ‘The shaft bearings in the upper halves of the casings 
are made in halves, in order that they may be removed easily 
and relined with white metal. ‘The discharge pipes of the main 
pumps, as well as that from the drainage pump, are provided at 
the discharge ends with counterbalanced, rubber-seated flap 
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have proved so satisfactory that no other valves are needed in 
the discharge piping. 

The drainage pump has a 19-inch suction and an 18-inch dis- 
charge pipe. ‘The impeller is 4 feet in diameter and the valves 
are 3 inches wide at the tips. Casing and impeller are of cast 
iron. ‘This pump has a 4-inch connection for priming, a foot 
valve being fitted at the bottom of the central suction pipe to 
hold the priming. ; 

The impellers are direct connected by vertical shafts to the 
motor armatures, the motors being directly over the pumps, as 
shown in Fig. 3. ‘This arrangement permits the location of the 
pumps at the bottom of the pit, thus making a short lift on the 
suction side, and places the motors near the surface of the 
ground, where they may be kept dry; it requires a minimum 
amount of floor space, and a pump pit only large enough to 
accommodate the pumps themselves. 

The weight of each impeller, shaft and armature is carried by 
a solid collar thrust bearing, bolted to the bottom of the cast 
iron box girders which support the motors. The thrust bearings 
are lined with white metal and are made in halves, in order 
that they may be overhauled easily. They are surrounded by 
water jackets and are provided with oil pockets, from which oil 
holes lead to the bottom and tip of each thrust collar, centrifugal 
force causing the oil to run out of the holes at the tip and into 
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the holes at the bottom. ‘There is thus secured a continuous 
circulation of oil around the collars. On top of the girders and 
immediately beneath the armatures are located cast iron steady 
bearings for the main shafts. 

The power for operating the pumps is supplied from the main 
power-house. For this purpose there are available two 600-kilo- 
watt generators operated at 250 volts, these generators being 
connected to the pump motors by a modification of the three- 
wire system, so that the motors are supplied with current at 500 
volts. In order to attain the miximum efficiency, it is desirable 
that the pumps should be speeded up as the head of water in- 
creases. ‘This is done by controlling the fields of the motors 
through a variable resistance, the speed of the motors being 
increased from 80 to 120 revolutions per minute during the 
pumping period. 

The results of a test of the pumping plant are shown by the 
curves on Fig. 4. It will be seen from these curves that the 
revolutions were increased at a uniform rate during the test, that 
the gallons per minute decreased at almost a uniform rate, and 
that the water horsepower and the efficiency of the pumps 
reached a maximum when the pumps were discharging each 
about 70,000 gallons per minute, against a head of about 21 feet. 

There is fitted in the pump house a gage showing the head of 
water against which the pumps are working and the correspond- 
ing speed at which they should run. This gage, together with 
tachometers on the pump shafts, serve as a guide to the engi- 
neer in regulating the speeds of the pumps. 

The arrangement of intake culverts and the construction of 
the pump house are shown in Fig. 3. The pump house walls 
are of brick, and no foundation other than the solid marl is 
provided. ‘The intake culverts for Dry-Docks Nos. 1 and 2 
are 7 feet and 9 feet in diameter, respectively. The culverts 
lead into a well beneath the pump house, which is arched over 
with brick. Above the arch is a concrete fill, on top of which 
the pumps are located, and through which the suction pipes 
pass. ‘The bottom of the well slopes towards the center, at 
which point there is a sump for the drainage-pump suction. 

Where the 7-foot and 9-foot culverts join the pump pit, there 
are located valves for closing the culverts. The ordinary butter- 
fly valve was used for this purpose, this type of valve being 
cheaper and simpler than anything else that could be devised. 
These valves are made of cast iron, in two wedge-shaped halves 
bolted together around the shaft. The valve disks are oval in 
form, and when closed they lie diagonally across the culvert, 
the beveled edge making a joint with the turned cast iron cas- 
ing, which forms part of the culvert wall. The weight of each 
of these valves is carried by a collar on the vertical shaft, 
which rests on a brass bearing at the top of the shaft casing 
leading through the concrete over the pump pit. The valves 
are operated by a 6-horsepower motor connected by shafting 
and worm gearing to either of the valves. 

During the five years these valves have been in service, they 
have remained at all times practically watertight, and have 
never required any repairs. They have not rusted, owing to 
the accumulation of a thin coating of marine slime, which 
further assists in making a joint between valves and seats. The 
leakage through the larger of the valves, when subjected to a 
head of 40 feet, amounted to no more than what would flow 
through a %4-inch pipe under the same head, this leakage being 
about equally distributed between the lower pintle and the side 
of the valve. 

The independent drainage of the two docks is accomplished 


. by means of branch pipes leading from the suction of the drain- 


age pump, under the butterfly valves and into the culverts. Each 
of these branch pipes and the central suction pipe is provided 
with a stop valve, so that either dock or the pump pit may be 
drained independently. 

Under ordinary conditions (when keel blocks and bilge blocks 
do not have to be reset), the various operations involved in 
docking a ship in Dry-Dock No. 2 require the following length 
of time: 
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laulins; vessellinvand! placingy....2.0+4..--... 20 to 40 minutes 
Ne plAcingarcaiSsOnWeerr tater Ne ecco a ea, 10 minutes 
SinkinowicaissOnueeeen SObOOO SD OHOC ORR anes 10 minutes 
BUmpingsOucEdOCcKMeEE Eee eeeeee ee) holrsy TO minutes 
Flooding dock ........ BO Coan ONS R Aen I hour 30 minutes 
PEPIN OH CHES oococcccboonpanodsvooeeeodoues 20 minutes 
IRCHOVAS CASON sooocccccoccccc0cccece Bee ae IO minutes 
Hauling vessel out .......... SACI OER CCRC 10 to 20 minutes 

Rotalemrereny SEECenee cent oss sas to) 534 hours 


The force required for the operation of both dry-docks con- 
sists of one dockmaster, one assistant dockmaster, one engineer, 
one assistant engineer and fourteen laborers. 


An Electric Graving Dock Pumping Plant at Hong Kong. 


An interesting electrical equipment has recently been in- 
stalled at Hong Kong for the new gtaving dock at Quarry Bay, 
for pumping purposes, including a pair of motor driven twin 
parallel pumps of the horizontal type, a vertical electric centrifu- 
gal pump and an electric air pump for exhausting the air from 
the two main pumps. ‘There is also provided a pair of elec- 
trically operated sluice valves, one of which is shown in Fig. 1, 
located in the discharge pipes from the main pumps which empty 
the dock. It will be noted that these 51-inch electrically driven 
sluice valves are constructed in two parts, of cast iron bolted 
together, gun metal being used for the facings of the seatings. 
A bronze spindle working in a gun metal nut raises>the sluice 
door, the small electric motor rotating the spindle by means of 
a worm gearing at the head being mounted on the upper casting 
of the valve, on a bracket provided for the purpose. An instru- 
ment is fitted for indicating the current, and another for showing 
the position of the door, and an automatic circuit breaker is so 
arranged as to cut out the motor when the door has been fully 
opened or closed. 

Figure 2 shows the design and construction of the discharge 
culvert for this dock, provided with a score of hinged doors or 
flaps of wood with leather joints. ‘This cast iron multiple flap 
valve is 11 feet by 9 feet, and closes the mouth of the discharge 
culvert from the dock leading into the sea below the high water 
level. aby ae aay 

The apparatus was all constructed in England, at the Queen’s 
Engineering Works, at Bedford, by W. H. Allen, Son & Co., 
Ltd., and is said to be one of the largest electrically driven dock 


FIG. I, ELECTRICALLY OPERATED GRAVING DOCK SLUICE VALVE. 


z x TIN Y BAY. 
FIG. 3. MOTOR-DRIVEN TWIN PARALLEL PUMPS OF THE HONG KONG GRAVING DOCK, AT QUARRY B 
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plants in existence. The main motor driven pumps are shown 
in Fig. 3, and have a’ capacity of over 77,000 tons of water 
(2,800,000 cubic feet) in less than three hours, emptying the dock 
in that time. These twin parallel centrifugal pumps are 4 feet 
6 inches in diameter, with two cast iron impellers for each on 
the same shaft. The impellers are 43 inches in diameter, and 
the suction is so designed that the water divides into three 
streams, two of which enter the impeller on the two faces which 
are away from each other, while the center stream enters the two 
impellers on the two faces which are towards each other. As 
seen in the illustration, a Y-shaped construction has been pro- | 
vided for uniting the two separate discharges. ‘The electric 
motor is of the direct current multipolar type, developing 600 
horsepower, and operating at a speed of about 275 revolutions 
per minute, the pressure being 250 volts. 

Figure 4 shows the English vertical electric motor employed 
for the drainage pump at the Quarry Bay graving dock, this 
electric motor being connected to a centrifugal pump for drain- 
age purposes, provided with a two-foot impeller and operating at 
a speed varying above and below 600 revolutions per minute. 
This pump is utilized for keeping the dock dry when it has been 
pumped out, and for handling whatever leakage may take place. 
The vertical motor is of the semi-inclosed type, capable of de- 
veloping 40 horsepower, and the rotating parts are carried on 
thrust ball bearings of the Hoffman design. 

In order to exhaust the air from the two twin parallel cen- 
trifugal pumps, a motor driven two-throw air pump has been 
installed, of the type shown in Fig. 5. ‘This pump is of the 
Allen-Edwards type, and has a stroke of 7 inches, the cylinders 
measuring 10 inches in diameter. As seen in the view the motor 
is mounted on a common base with the two-throw pump, driving 
the latter through high speed silent chain of the Hans-Renolds 
type. The motor has a capacity of 6 horsepower, and is of the 
four-pole direct current type, operating on a 250-volt circuit. 


FIG. 4. MOTOR FOR DRAINAGE PUMP, HONG KONG GRAVING DOCK. 
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UNITED STATES REVENUE CUTTER NO. 16. 


A new single screw steel cutter for life-saving service on the 
North Pacific coast of the United States has been designed in 
the ‘Treasury Department, and we are enabled to present draw- 
ings and particulars of this vessel, bids for the construction of 
which are to be opened February 7, 1907. 


The principal dimensions are: 
ILenetin OG alll Gooscccqgncdcacado0Ge00000000 152 feet 


Length between perpendiculars Aa doa arevesaisiene- 139 feet 6 inches 
Beane moldedmnmrmrerrcret iro cr reo oe rece 29 feeto inches 
Dania ae Sicko, aawasmiMS occoccnccoacocsd0 a0 06 17 feet6 inches 


IMicera GhrReae Boone WASEe WME cocoovogccanccc00 12 feet 4% inches 
Correspondingmdisplacem enter rere 794.5 tons 
(Conill Siri Nenaeoesucos coce PUNa eC ane One Rene 125 tons 
Fresh water supply 


Sonics joo ccd con pncnnn code ll CO Gaulkoms 


FIG. 5. 


The displacement at a mean draft of 13 feet 4% inches is 
884.4 tons. The added displacement for each extra inch of im- 
mersion at the waterline is 7.5 tons. 

THE HULL. 

The keel, which is of the vertical bar type, is of hammered 
iron, 6% inches deep and 134 inches thick. The stem, of the 
same material, measures 7 by 17% inches. The propeller and 
rudder posts, with the portion forming the counter and shoe, will 
be in one forging of hammered iron, with an eye for the stern 
tube worked on the propeller post. ‘The hub on each side of the 
eye will be 3 inches thick, the post itself being 7 inches wide and 
4 inches thick. The rudder post measures 6%4 by 3 inches, and 
is provided with stops to prevent the rudder from swinging 
through an arc of more than 4o degrees on each side of the 
center line. The rudder frame is of hammered iron forged in 


one piece, and is covered with 12!4-pound plates calked water- 
tight, with sugar pine filled in solid. The minimum diameter of 
the rudder head is 5% inches. ‘The pintles' have a diameter of 
234 inches. 

The transverse frames are spaced 24 inches between centers, 
and for one-half the length amidships measure 3% by 3 inches 
by 7.9 pounds, reduced at the ends to 6.6 pounds. They are fitted 
in one piece from keel to head at under side of main deck 
stringer plates, except in double bottom, where they are cut in 
wake of fore-and-aft coal bunker bulkheads. There will be 
three belt frames in the boiler space, each 12 inches deep, and 
formed by 15-pound plates with double 3 by 2%-inch by 4.9- 
pound angles on inner edge. ‘The reverse frames for one-half 
length amidships are the same size as the frames. At the ends 
they measure 3 by 3 inches by 4.9 pounds. Forward and aft of 
engine and boiler spaces they are single, and will extend alter- 


ELECTRICALLY OPERATED CIRCULATING PUMP FOR EXHAUSTING AIR FROM MAIN PUMPS OF HONG KONG DOCK. 


nately to main deck stringer plate, and one foot ‘above upper 
bilge stringer. In the engine space they are doubled. The floor 
plates measure in general 17 inches deep under the throat and 
15 pounds thick. ‘The transom floors will be 25 inches deep, 
while the floors under the engine will measure 20 pounds. The 
floors in boiler room are 33 inches deep in the throat, and of 18- 
pound steel, lightened by holes. The high floors forming the 
engine foundation will be pierced with lightening holes. Limber 
holes, 4 inches in diameter, will be cut in all floors, except those 
of transverse watertight bulkheads. 

A middle line vertical keelson, 12 inches deep and of 15- 
pound plate, is fitted, being increased in depth at connections to 
transverse bulkheads. At top and bottom of this keelson are 
double angles, 314 by 3% inches by 8% pounds. A rider plate of 
15-pound steel 714 inches wide, is fitted to the top. A horizontat 
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floor stringer plate, worked under the keelson plate on top of 
floors, is 13 inches wide and of 15-pound steel, 

There are two hold stringers and two bilge stringers, each 
formed of double angles, 4 by 314 inches by 9.1 pounds. ‘The 
side stringer will be on a level with the berth deck line, and will 
extend on each side between bulkheads from frame 24 to frame 
56. ‘This is formed of a 12¥%-pound plate, 12 inches wide, con- 
nected to outside plating by intercostal clips, 214 by 2% inches 
by 5 pounds, and to the frames by a continuous angle of the 
same scantling as the clips. Double continuous angles of this 
same size are worked on the inner edge of the plate. ‘These are 
cut at the belt frames, and connected to the reverse bars of those 
frames by diamond plates, 18 by 18 inches by 15 pounds. 

The main deck beams are steel angle bulbs, 6 by 3% inches by 
13 pounds, and fitted on every frame; the camber is 7 inches in 
29 feet. In the ward room and crew space the ends of these 
beams are split and turned down, with a triangular piece welded 
in. In the engine, boiler and coal bunker spaces and at the ends 
of the vessel the beams are connected to the frames by 14-pound 
brackets. The berth deck beams are angles 5 by 3 inches by 8.2 
pounds, fitted on alternate frames, except in ward room, where 
they are on every frame. At side of vessel the tops of these 
beams will be 8 feet 3 inches below the tops of main deck beams. 
The berth deck beams will be connected to the frames and to 
fore-and-aft bulkheads by 12%4-pound brackets. 

The main deck stringers for one-half length amidships will be 
28 inches by 15 pounds, reduced gradually to I9 inches by 12% 
pounds at ends. ‘They are worked in lengths of about 20 feet. 
They are fitted close to the sheer strakes, to which they are 
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THE LINES OF THE NEW REVENUE CUTTER FOR SERVICE ON THE NORTH PACIFIC COAST OF THE UNITED STATES. 
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connected on the upper side by continuous angle bars, 3 by 3 inches 
by 6.1 pounds. The continuous angle forming the gutter-way 
and backing for the wood deck is 3%4 by 3 inches by 6.6 pounds, 
and so placed as to form a water-way 10 inches wide. Between 
the stringer plates 10-pound plating will be fitted. ‘The berth 


deck stringers measure I5 inches by 12% pounds, and are con- 
nected to the outside plating by angle clips, 2% by 2% inches by 
-5 pounds. ‘They are connected to the reverse bars by a continu- 
ous angle of the same scantling as the clips. ‘Tie plates, 10 inches 
by 10 pounds, are worked around hatches. 

The skin plating includes garboard plates of 18 pounds; bottom 
plates, 1734 pounds; bilge plates, 20 pounds; and side plates, 15 
pounds; reduced at the ends to respectively 1534, 1314, 15 and 
12Y%4 pounds. ‘The sheer strake, which is doubled over the half 
length amidships, measures 48 inches in width by 18 pounds. The 
plates on the propeller post hub are 1/16 inch thicker than the mid- 
ship thickness. Doubling plates at the bow extend about 2 feet 
above and 2 feet below the mean waterline for 25 feet from the 
stem. Bulwark plates of 12%4-pound steel are fitted in 20-foot 
lengths. Bulwark stanchions, 4 feet apart, are 114 inches in di- 
ameter, and carry a channel bar at top of bulwark plating, 6 by 
3% inches by 15 pounds. 

The inner bottom extends the length of the boiler space, and 
is connected to the fore-and-aft coal bunker bulkheads and the 
thwartship bulkheads by continuous angle bars 3 by 2% inches 
by 7.6 pounds, calked watertight. The plates throughout are of 
20-pound steel. 

Transverse watertight bulkheads are fitted at frames 5, 10, 24, 
27, 44, 57 and 64, the first-mentioned being the collision bulkhead. 
The latter has plating of 12% pounds throughout. All other 
bulkheads have 12-pound plating at the bottom; 10% pounds at 
the mid height and 9 pounds at the top. All bulkheads are stif- 
fened on one side by vertical angles 24 inches apart and measur- 
ing 314 by 3 inches by 7.9 pounds. On the other side are hori- 
zontal stiffeners, of the same size, 48 inches apart. ‘The fore- 
and-aft bulkheads forming coal bunkers have bottom strakes of 
15 pounds, middle of 12 pounds and top of 8 pounds, the upper 
edges being connected to main deck plating by angles of 2% by 
2% inches by 6.8 pounds worked around the beams and made 
watertight. The bottom plates of these bulkheads are connected 
to the skin plating by a continuous angle, 3 by 2%4 inches by 
7.6 pounds, with another continuous angle of the same dimen- 
sions fitted at the top of the inner bottom. ‘These bulkheads are 
stiffened vertically by angles 3 by 2%4 inches by 7.6 pounds, 24 
inches apart. The fore-and-aft bulkheads forming shaft alley 
extend between frames 57 and 64, and from the berth deck to the 
skin plating. The bottom strakes are 15 pounds and upper 
strakes 12%4 pounds. ‘The angles connecting these bulkheads to 
the skin plating and berth deck are 3 by 214 inches by 7.6 pounds. 
Vertical stiffeners, 24 inches apart, measure 2%4 by 214 inches 
by 5 pounds. ’ 

Bilge keels, extending about 60 feet amidships, are formed of 
15-pound plates, 12 inches deep amidships and tapered at the 
ends. ‘They are connected to the skin plating by double angles, 3 
by 3 inches by 9.4 pounds, and have on their outer edges double 
half rounds, 34 by 14 inches. 

The main engine foundation forms part of the framing of the 
vessel, including deep floors of 20 pounds, stiffened longitudinally 
by intercostal plates of 17%4 pounds secured to floors and to 
foundation cap plate by angle clips measuring 3% by 3 inches by 
9.1 pounds. ‘The cap plate is of 25-pound steel: ‘The boiler sad- 
dles are of 18-pound plate, bounded with double angles, 3% by 
3 inches by 7.9 pounds. 

Trimming tanks are formed by the hull and the watertight 
bulkheads and flats. The forward tanks are forward of the col- 
lision bulkhead, and extend to the berth deck plating. ‘The after 
tank extends aft from frame 64, and up to the store room flat 
and berth deck plating. Four fresh water tanks, with a capacity 
of 800 gallons each, are located at the after end of main hold, 
and are made of 10-pound plates. 

The deck house has a base coaming plate, 12 inches by 12% 
pounds, connected to the main deck plating by outside angle, 
3% by 3 inches by 7.9 pounds. ‘The top coaming plate measures 
10 inches by 12% pounds. Intermediate plating is 714 pounds. 
Vertical stiffeners, about 2 feet apart, are angles 3 by 2% inches 
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nected to a continuous fore-and-aft angle of the same scantling. 


Steel bulkheads inside the house are of 7!4-pound plate, stiffened . 
vertically by angles 2 feet apart, measuring 1%4 by 114 inches by 


Beams of this same size are fitted to every stif- 


by 4% pounds. 


fener, 6 feet 9 inches above main deck beams, and are given the 


The ends of these beams are con- 


same camber as the latter. 
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The pilot 


house and captain’s quarters have a clear height under beams of 


6 feet 3 inches. 
The main deck plank is of teak, 314 inches thick and 334 


by angle stanchions, 3 by 3 inches by 9.4 pounds. 
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bridge across the forward end of the deck house is constructed 
772-pound plating. The outer ends of these beams are supported 


by extending the beams on each side and covering them with 


2.4 pounds, and have bounding angles of the same size. 
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inches wide. ‘The berth deck planking is of Oregon pine, 3 by 
3 inches. On top of deck house, pilot house and captain’s quarters 
is a planking 1% inches thick by 3 inches wide, of tongued and 
grooved Oregon pine, covered with No. 2 and No. 3 canvas re- 
spectively. a 

MACHINERY. 

The vessel is to be propelled by a single screw triple expansion 
engine of 1,200 horsepower, at a designed speed of 12 knots, 
the cruising displacement being about 760 tons. 

The engine has cylinders 18, 29 and 47 inches in diameter, with 


ing liners in which they operate having a thickness of 34 inch. 
The low-pressure valve measures 2 feet 1134 inches long and 3 
feet 93% inches wide. ‘The exhaust passages between successive 
cylinders are formed by the cylinder castings. From the port 
side of the low-pressure valve chest a copper exhaust pipe leads 
to the condenser. ‘This has a diameter of 14 inches at the engine 
and 15%4 inches at the condenser. 

The pistons are of cast iron fitted with wrought steel followers. 
Each piston has three packing rings, 34 inch thick, with a total 
bearing surface 6f 214 inches. The piston rods, of forged steel, 
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_a stroke of 30 inches, and will be operated at 130 revolutions per 


minute. The conventional arrangement is adopted of high- 
pressure cylinder forward and low-pressure aft. ‘The main 
valves are of the piston type for the two smaller cylinders, while 
a double ported slide valve is fitted for the low-pressure cylinder. 
All are worked by Stephenson link motions, with double bar 
links. The framing of the engine consists of three forged steel 
columns at the front, and three cast iron columns at the back, 
two of the latter being bolted to facings on the condenser, which 
forms part of the framing. The bed plate is of cast iron. 

The piston valves for the high and intermediate-pressure cylin- 
ders measure respectively 9 and 15 inches in diameter, the work- 
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PLAN AND END ELEVATION OF MAIN ENGINE. 


have a diameter of 4 inches. ‘The crossheads are of forged steel, 
with pins 434 inches in diameter, and measuring 5 inches long 
on each side. The sliding surface for the crosshead slippers 
measures 1014 by 14 inches on each side. ‘The crosshead guides are 
of the bar type, fitted for water circulation. ‘The connecting rods, 
which are 72 inches between centers, have a diameter at the 
crosshead end of 4% inches, and. 514 inches at the crank end. 
The crosshead end is forked to span the crosshead. 

The valve gear is so adjusted that the mean cutoff in full gear 
will be about 0.72 stroke in each cylinder. ‘The point of cutoff 
will be variable by means of slotted reverse arms. ‘The pins for 
eccentric rods are 18 inches between centers. ‘The valve stems 
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are 2'4 inches in diameter at the stuffing boxes and 134 inches 
in the valves. The eccentrics are made in two parts, the larger 
being of cast iron and the smaller of forged steel. The eccen- 
tricity is 3 inches. ‘The faces of eccentrics are 334 inches wide. 
The eccentric straps are of cast iron in two parts, and are lined 
with white metal. The distance from center of eccentric to 
center of link pin is 6 feet 114 inches. 

There is one section of built-up crank shaft, with three cranks 
and a coupling disk. The length over all is 15 feet 4 inches. The 
coupling disk is 234 inches thick and I9 inches in diameter. ‘The 
journals are 9% inches in diameter, crank pins being 9% inches 
by 934 inches long. The cranks are set 120 degrees apart, the 
high-pressure leading, followed by the intermediate. The crank 
webs are 6!4 inches thick, measure 17 inches wide at the crank 
pin end and 18 inches wide at the shaft. The after low-pressure 
web is 71% inches thick. The thrust shaft is 9 inches in diameter 
and 7 feet 3 inches long, and is fitted with eight thrust collars, 
4 inches apart, 134 inches wide and 15 inches in diameter. A 
coupling disk is forged on each end, 234 inches thick and 19 in 
diameter. The intermediate shaft, 9 inches in diameter, is about 
11 feet long, with coupling disks at each end. ‘The propeller 
shaft has a diameter of 9% inches, and is fitted in a composition 
casing, shrunk on the shaft in sections 30 inches long. A coup- 
ling disk is fitted at the forward end. 

The crank shaft has six bearings, of 9% inches in diameter 
and 91% inches long, except that the after low-pressure bearing 
is II inches long. The thrust bearing consists of a cast iron ped- 
estal fitted with nine cast iron horseshoe collars lined with white 
metal. ‘The intermediate shaft will be carried upon two spring 
bearings made of cast iron. The propeller shaft will be supported 
in the stern tube on two bearings, one at each end of the tube. 
The after bearing will be 3 feet long, and the forward bearing 12 
inches. ‘The stern tube is of cast iron, 1% inches thick with two 
internal flanges, one forward of the after bearing and one aft of 
the forward bearing. ‘The internal diameter of the flanges, which 
are 144 inches wide, will be bored to 1134 inches. ‘The flanges 
will be faced, and the ends of the stern tube will be bored to a 
diameter of 1314 inches. The after end of the tube will be 16 
inches in diameter, and will have a 134-inch external flange, 17%4 
inches in outside diameter. ‘The bearings in the stern tube will 
be lined with lignum vitae. 

The propeller, which is of manganese bronze, is right handed, 
has four blades and is built up. The diameter is 11 feet. Each 
blade is fastened to the hub by tap bolts of rolled bronze. ‘The 
blades will be slightly canted aft, the center at the periphery 
being about 12 inches aft of the center of the hub. 


AUXILIARY MACHINERY. 

Reversing Gear—A steam cylinder, 9% inches in diameter 
and 13 inches stroke, secured to the casing of the intermediate- 
pressure cylinder, is used for reversing the main engine. A 
slide valve of cast iron governs the action of this cylinder. 

Condenser.—The surface condenser is of rectangular shape, 
with a semi-cylindrical top. It will be cast iron, with a general 
thickness of 14% inches. The shell measures 8 feet 914 inches 
between tube sheets, 2 feet 5 inches wide and 4 feet 4% inches 
high inside. ‘The main exhaust enters the condenser through a 
pipe 1534 inches in diameter. ‘The tube sheets are of rolled 
bronze 1 inch thick. ‘There are 1,151 seamless drawn condenser 
tubes, made of a composition containing sixty percent of copper 
and forty percent of zinc. 
of 5£-inch, a thickness of No. 18 U. S. S. G., and are 8 feet 1114 
inches long. They are spaced 15/16 inch center to center, and are 
heavily tinned inside and out. ‘The cooling surface, measured 
on the outside of the tubes, is 1,657 square feet. ‘I‘he inlet and 
outlet nozzles for circulating water have diameters of 8 inches. 

Feed and Filter Tank.—This tank is built up from the frames 
of the vessel, and has a capacity of 350 gallons. It is made of 
wrought iron plates, 1% inch thick. Zine plates in wrought iron 
baskets are suspended in the tank to guard against pitting. 


These tubes have an outside diameter’ 


Feed Water Heater—The heater is located in the engine room, 
and uses auxiliary exhaust steam. The heating surface is 140 
square feet, measured on the steam side of the tubes. 

Air Pumps.—A single-acting independent vertical air pump is. 
fitted, having two direct acting steam cylinders, 8 by 12 inches, 
placed in line with two air cylinders, 16 by 12 inches. The steam: 
distribution is regulated by slide valves, operated by an auxiliary 
piston working in a horizontal steam cylinder and fitted with a 
small slide valve. The air pump and condenser are required to- 
maintain a vacuum within 4 inches of absolute. The suction and 
discharge pipes are respectively 7 and 6 inches in diameter. 

Circulating Pump.—This is of the centrifugal type, with: 
perfectly balanced runner, 24 inches in diameter. The shaft is an 
extension of the engine shaft and is of rolled bronze. The pump. 
will be driven by a vertical engine, 7 by 7 inches, of the open 
type, the cylinder being supported on a cast iron column at the 
back and a steel rod at the front. ‘The suction and discharge 
nozzles measure 8 inches. 

Main Feed Pump.—This is a vertical double-acting duplex 
piston pump, having two steam and two water cylinders, respect- 
ively 8 and 5 inches in diameter, with a stroke of 12 inches. It is- 
located in the engine room. ‘he suction nozzle has a diameter 
of 4 inches, and the discharge nozzle 3%4 inches. 

Auxiliary Feed Pump.—This is similar to the main feed pump. 

Fire and Wrecking Pump.—-This is of the same type as the feed’ 
pumps, but has steam and water cylinders, 14 and 8% inches in 
diameter, with a stroke of 12 inches. The suction and discharge- 
pipes measure respectively 7 and 6 inches in diameter. 

Bilge Pump.—TVhis is of the horizontal double-acting simplex 
type, with steam and water cylinders 8 and 9 inches in diameter~ 
and a stroke of 10 inches. The suction pipes measure 5 inches- 
in diameter; discharge pipes, 4, 314 and 2 inches 

Distiller Circulator and Sanitary Pump—This is horizontal, 
double-acting, simplex, with steam and water cylinders, 6 and 7 
inches in diameter, and a stroke of 7 inches. Suction, 3 inches; 
discharge, 3, 214 and 2 inches. 

Evaporator Feed Pump.—vThis is vertical, double-acting, sim-- 
plex. with steam and water cylinders 3%4 and 2% inches in di- 
ameter, and a stroke of 4 inches. "The suction and discharge- 
pipes are respectively 1 and 34 inch in diameter. It is located in 
the evaporator room. 

Air Compressing Pump.—TVhis is vertical simplex, with steam 
and air cylinders 4% and 5% inches in diameter, and a stroke of 
6 inches. It is located in the upper part of the fire room. 

All of the pumps, except the last two, are located in the engine 
room. 


BOILERS. 


Two boilers are fitted, one of the Scotch marine type and one- 
of the watertube type. Both are in the same watertight com- 
partment, and are designed for a working pressure of 180 pounds. 
per square inch. ‘The watertube boiler has a length over casing” 
at bottom of 10 feet 4 inches; a width of 12 feet 9 inches; a 
height to center of drum, 13 feet 3 inches. The tubes are 9 feet 
long, and with a grate surface of 78.5 square feet and heating 
surface of 2,565 square feet, shows a ratio between the two of 
32.7 to I. : 

The Scotch boiler has an inside diameter of 13 feet 6 inches; a 
length over the heads of Io feet 3 inches; and is fitted with three) 
corrugated furnaces with an inside diameter of 40 inches. The 
erate surface measures 60 square feet; heating surface, 1,803: 
square feet; ratio, 30 to 1. "The shell is made in one course, and’ 
consists of two plates, 114 inches thick. Each head of the boiler 
consists of two plates, of which the upper and lower have thick- 
nesses respectively of 15/16 and 34 inch. The tube sheets are 34- 
inch thick. The tubes have an external diameter of 3 inches, 
and a thickness represented by No. 10 U. S. S. G. Stay tubes- 
of the same diameter are of No. 6 U. S. S. G. There are 196 of 
the ordinary tubes and 72 stay tubes. The aggregate cross sec- 
tional area of the tubés is 10.72 square feet. The grate surface- 
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CROWN BARS, 


WITH DETAILS OF STAYS, 


THE SINGLE-ENDED SCOTCH BOILER, 
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is 5.6 times this area. The tubes measure 7 feet between sheets. 
With water 6 inches above the top row of tubes, the steam space 
measures 310 cubic feet. ‘The estimated weight of this boiler, 
without water or fittings, is 70,560 pounds. The estimated weight 
of water is 39,200 pounds. This boiler is offset about 6 inches 
on the port side of the vessel, to provide for a passage on the 
starboard side. 

The shell of the boiler was figured on an assumed factor of 
safety of 4.3. The efficiency of the longitudinal seam of the 
boiler, with a pitch of 8.25 inches between rivets, and rivet holes 
1.25 inches in diameter, is found to be 84.84 percent. The eff- 
ciency of the rivet connection, figured on the basis of the rivets 
themselves, is 85.45 percent. ‘The total grate surface in both 
boilers is 138.5 square feet, and the total heating surface 4,368 


has a maximum diameter of 434 inches and an outreach of 4 feet 
6 inches. 

There will be carried two 24-foot metallic lifeboats, one 20-foot 
boat, one 16-foot dinghy and one 17-foot metallic life raft. The 
boats are to be carried on four pairs of davits, the after pair 
being 5 inches in diameter and the forward pair 4 inches. 

The masts are of Oregon pine, in one length from heel to 
truck. Each measures 63 feet from heel to head, and has a 
7-foot pole on top. At the main deck partners the diameter is 16 
inches. ‘The rake of the masts is about 3%4 degrees for the fore- 
mast and 4% degrees for the mainmast. 

Two 1-pounder guns will be fitted, one on each side of the 
bridge. Rail mounts for a line and throwing gun will be fitted 
on each side of the main rail, forward and aft. 


THE SOUTH YARD OF THE QUEEN'S ISLAND ESTABLISHMENT. 


square feet. This gives a ratio between the two of 31.5 HO) Ie 

The funnel, which serves both boilers, is 47 feet high above the 
grates, and has an inside diameter of 5 feet 2 inches, thus giving 
a clear area of about one-seventh the grate area. The inner 
and outer casings are respectively of No. 7 and No. 12 U. S$. S. 
G. plates. Stiffeners within the air space consist of four angles 
extending the full length of the pipe. 

EQUIPMENT. 

The steam heating system is designed with radiators having 
about 30 square feet of heating surface for each thousand cubic 
feet of space heated. The evaporating and distilling plant has 
a capacity for producing 1,700 gallons of water per day. 

The steam steering engine, with two cylinders 43%4 by 4% 
inches, is located just above the Scotch boiler on the port side. 
The steam windlass, with two cylinders 6 by 8 inches, is con- 
nected to the windlass and gypsy heads. ‘The windlass is ar- 
ranged for two wildcats and two gypsy heads. The steam gypsy 
or hawser puller has two cylinders, 5 by 7 inches. 

The electric lighting installation includes a 15-kilowatt direct 
connected generating set, with lights, searchlights and signaling 
apparatus. The working pressure will be about 115 volts. One 
hundred and twenty incandescent fixtures of 16 candlepower will 
be scattered throughout the ship. ‘Thirty-two-candlepower lamps 
will be provided for special service. ‘Iwo 18-inch searchlights 
are to be fitted, one forward and one aft. Two stockless bower 
anchors, of 2,240 pounds each, will be carried, besides one anchor 
of 560 pounds and two of 350 pounds each. The anchor davit 
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THE HARLAND AND WOLFF SHIPBUILDING PLANT. 

The largest shipbuilding plant in Ireland, and, in some respects, 
the largest in the world, is that of Harland & Wolff, of Belfast. 
A small yard on Queen’s Island, in Belfast, was in operation be- 
fore the middle of the nineteenth century. In 1861 the manager 


in connection with operations at any part of the establishment. 
The engine works are just across the road, and the entire plant 
is situated with convenient reference to the docks and fitting-out 
berths, 

The main offices occupy a central position; and incorporated 


PNEUMATIC RIVETING SHED, SHOWING MACHINE AT WORK ON DOUBLE BOTTOM GIRDER. 


of this yard, who was later Sir Edward Harland, entered into 
partnership with Gustavus Wolff, and since then the present firm 
has carried on the work with ever increasing magnitude of opera- 
tions. ‘The present head of the firm, Lord Pirrie, was made a 
partner in 1874, and has for some time been chairman of the 


company. 


with them are the drawing offices, where the ships are first de- 
signed, and where afterwards models and working drawings are 
prepared. 

The mold loft, of which we present an illustration, is of great 
size, for the purpose of laying down on full scale the lines of a 
projected vessel, which are later transferred to the scrieve board 


PUNCHING AND SHEARING MACHINES IN THE PLATERS’ SHED. 


The works are entirely self-contained, as not only are ships 
built here, but also the engines for propelling them, and all the 
various equipments and fittings required in ship construction, 
Including joinery, cabinet work and upholstery. ‘There are build- 
ing berths at either end of the yard, with shops intermediate for 
plates and angles. These shops are thus most convenient for use 


in the frame shed. It is said that in this yard obtains to a very 
large degree an intimate and perfect co-operation among the 
several departments, such that when the hull of the vessel is 
ready to take the water, the engines and boilers and other fea- 
tures of the equipment are ready to be installed. 

This yard has turned out some of the most notable productions 
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in the great mercantile fleets of today, including practically 
all of the White Star liners, such as the Oceanic, Celtic, Cedric, 
Baltic and Adriatic, while notable among the later productions 
is the Amerika, of the Hamburg-American Line. A _ special 
feature in the construction of ships by Harland & Wolff is the 
cleanness of the lines, both below water and above; while a 
point which usually indicates a ship from this establishment is 
the complete cutting away of the forefoot of the vessel, from the 
bow to a point 60 or &o feet aft of the bow at the keel. This 


makes the ships somewhat easier to manage with the rudder, and 
has been adopted in almost all ships built by the firm. The ma- 
chinery which has been placed in the latest vessels has been in- 
variably on the balanced system, with the idea of reducing vibra- 
tion when at sea. 

Harland & Wolff are said to have been responsible for the 
fitting in several ships of the British government of a combina- 
tion of Scotch and watertube boilers. In the incipient stages of 
the development of the latter, it was found to be impossible to 
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‘attain the extreme economy shown by the former, and hence 
cylindrical boilers were. fitted to furnish about one-fifth the total 
steam required for full power. ‘These boilers were used for 
cruising purposes, and, being worked at nearly full capacity, gave 
splendid efficiency. The watertube boilers fitted in conjunction 
with them, and covering the balance of the power, were designed 
for the same working pressure, and were used only when it be- 
came necessary to go above a certain low speed designated for 
cruising purposes. The efficiency of watertube boilers having 
recently been largely augmented, the practice of combining the 
'two types in one vessel has been found unnecessary, and it is no 
longer done. 

A sufficient indication of the extent of work carried through 
by this company is had by a glance at the table following: 
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Average 
Period. Vessels built. Gross tons. Annual average. _ size. 

1859-1862 13 16,162 5,387 1,243 
1862-1867 38 32,805 6,561 863 
1867-1872 31 47,246 9,449 1,524 
1872-1877 32 39,496 7,809 1,234 
1877-1882 37 81,318 16,264 2,108 
1882-1887 52 129,090 25,818 2,483 
1887-1892 58 250,981 51,996 4,482 
1892-1897 57 354,757 70,951 6,224 
1897-1902 33 414,477 82,805 12,560 
1902-1906 33 310,830 77,708 9,429 
1859-1906 384 1,086,162 35,876 4,391 


That this company has been pre-eminent in the building of 
very large ships is easily shown. ‘‘aking 10,000 tons gross as the 
line of demarcation between very large vessels and other vessels, 
this firm had constructed, up to the end of 1905, forty vessels of 
the largest type, with a total tonnage of 556,367 gross, or an 
average of 13,909. All other shipbuilders, British and foreign, had 
built up to the same date sixty-one such steamers, aggregating 
771,450 gross tons, or an average of 12,646 tons each. In 1903 
the company launched seven vessels aggregating 110,463 gross 
tons, or an average of 15,780 tons each. 
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Long Distance Ocean Race for Motor Boats. 

' Under the auspices of the two clubs, a motor boat race is to 
be run in June, 1907, from the station of the Motor Boat Club 
of America on the Hudson river to a stake-boat in the Bermuda 
Islands suitably placed by the Royal Bermuda Yacht Club. The 
race, which will be for a trophy presented by James Gordon 
Bennett, of the New York Herald, will start at three Pp. M., June 
8 Some of the conditions specified as governing the race are as 
follows: 

It shall be open to sea-worthy motor boats, measuring not 
less than 39 feet or more than 60 feet over all, being substan- 
tially built and fully decked, with motor power and living ac- 
commodations housed in, and equipped with all tackle and 
appliances necessary for a long passage in open water. Any 


BOILER SHOP, WITH A ROW OF COMPLETED BOILERS OF VARIOUS SIZES. 
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form of internal combustion motor may be employed for propul- 
sion purposes. ‘The fuel carried must be sufficient to complete a 
distance one and one-half times that between New York and 
Bermuda. No ingredient shall be used to increase the power of 
fuel. The boats must be equipped with suitable spars and rig- 
ging to carry sufficient sail to give them steerage way in an 
ordinary breeze. ‘The total area of canvas must not exceed 6 
square feet for each foot of over-all length, but such as is carried 
may be in any form desired. A steering sail and storm tri-sail 
may also be carried. 

No boat may start with less than five men on board of her; 
one shall be a practical navigator, one a practical engineer and 
at least half of the crew must be amateurs. It is recommended 
that no member of any crew shall be under twenty-one years of 
age, and that all shall have had previous nautical experience. 
Stores and water must be carried sufficient for thirty days. A 
tender or life raft must be carried, and a ring buoy or life jacket for 
each member of the crew. A full set of navigating instruments, 
spare compass, sea anchor, oil bag and at least one gallon of 
crude petroleum or other oil must be carried, as well as fire ex- 
tinguishers, suitable arrangements for fitting an emergency 
tiller and an assortment of spare parts and gear. Fuel must be 
carried in at least two distinct tanks, with separate feed lines to 
the engine or engines. Fuel for lighting or cooking may be 
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carried in separate receptacles. Water must be carried in at 
least two separate tanks, securely fitted and fastened to the hull. 

The rating will be calculated under the 1905 rules of the 
American Power Boat Association, except that the constant 
used in figuring the horsepower of two-cycle motors will be 850 
instead of 750. ‘The time allowance will be figured at 50 percent 
of the Association time allowance table; the distance for compu- 
tation of allowance being on a basis of 650 miles. Entries will 
be received up to twenty days before the start by the secretary 
of the Motor Boat Club of America, 314 Madison avenue, New 
York. All contestants must be officially measured at least forty- 
eight hours before the start. 

Shipbuilding in the United States. 

The Bureau of Navigation of the Department of Commerce 

and Labor reports the construction in the United States during 
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STEEL STEAMSHIP TONNAGE BUILT IN THE UNITED STATES. 


the calendar year 1906 of 1,045 vessels, aggregating 393,291 tons 
gross, as compared with 1,054 vessels of a total of 306,563 in 
1905. 

VESSELS BUILT IN THE UNITED STATES. 


: Aver- Great Lakes Ships 
Year Ships Gross Tons age — = 
Tons Gross Tons Percent 
Tg00 1,102 365,791 332 129,973 35.6 
1901 1,322 376,129 284 156,157 41.5 
1902 1,270 434 005 342 158,230 36.5 
1903 1,159 381,970 330 182,593 47.8 
1904 1,063 265,104 249 54,042 20.4 
1905 1,054 306, 563 291 182,361 59-5 
1906 1,045 393,291 376 268,085 68.2 
STEEL STEAMERS BUILT IN THE UNITED STATES. 
Six Months Totals Atlantic and Gulf Great Lakes 
Ending Ships | Gross Tons | Ships | Gross Tons| Ships GrossTons 

June 30, 1900 52 105,713 31 34 803 17 63,885 
Dec. 31, 1900 40 91,244 20 44,179 16 44,626 
June 30, 1901 64 144,021 31 46,297 30 91,994 
Dec. 31, 1901 40 74,604 21 25,541 17 49,020 
June 30, 1902 74 196,197 34 76,186 32 109,019 
Dec. 31, 1902 42 98,516 26 52,385 12 43,248 
June 30, 1903 69 153,389 33 54,411 29 88,412 
Dec. 31, 1903 50 126,392 20 36,077 28 89,562 
June 30, 1904 43 113,261 27 61,904 13 50,336 
Dec. 31, 1904 31 19,472 25 16,955 5 2,498 
June 30, 1905 42 139,883 17 39,822 24 99,999 
Dec, 31, 1905 51 100,127 27 18,843 2I 803932 
June 30, 1906 58 181,614 25 24,378 aI 156,792 
Dec. 31, 1906 56 146,177 33 35,895 os} = 21 109,471 


Of the total for the year'no less than 268,085 tons are accounted 
for by construction on the Great Lakes. This represents 68.2 
percent of the total construction in the country. On the Atlantic 
seaboard the construction during 1906 amounted to 104,529 tons 
in 606 vessels, thus showing an average of 172 tons only. The 
tables and chart require no explanation. 


Shipbuilding in Great Britain in 1906. 


British shipbuilding during the year just closed appears to 
have been remarkable in its extent. Figtires at hand show that 
the total on the Clyde aggregated 606,000 tons, as compared with 
544,400 tons in 1905. On the northeast coast the aggregate was 
1,090,507 tons, compared with the 1905 figure of 976,842 tons. 
On the Humber the construction in 1906 was 36,670 tons, as 
against 34,845 in 1905. On the west coast four vessels were 
launched, amounting to 26,770 tons, none of them being mercan- 
tile; last year the figure was 41,500. 


TONNAGE CONSTRUCTED BY SIX PROMINENT BRITISH FIRMS. 


Outputs for individual firms show in many cases very large 
increases over all preceding years. First place is held by Swan, 
Hunter & Wigham Richardson, with twenty-five vessels agere- 
gating 126,921 tons, as compared with 82,727 tons last year. Next 
comes William Doxford & Sons, with twenty-five turret ships 
aggregating 106,058 tons, as compared with 86,632 tons in 1905. 
Third place is held by William Gray & Company, with a total of 
twenty-four vessels aggregating 85,11I tons, as compared with 
63,226 tons last year. Harland & Wolff, of Belfast, launched 
eleven vessels aggregating 83,238 tons, as compared with 85,287 
for last year. ‘The fifth concern is the largest on the Clyde, being 
Russell & Company, of Port Glasgow, with fourteen vessels, 
amounting to 72,730 tons, as compared with 71,540 tons in 1905. 
The only other yard which has turned out upwards of 50,000 
tons is the Northumberland Shipbuilding Company, credited with 
eleven vessels aggregating 51,400 tons, as compared with 45,805 
tons in the previous year. 

Of course it goes without saying that more than 26 percent 
of the output of the leaders in this year’s race may be traced to 
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the one Cunard ship Mauretania, launched by them in September. 
The other Cunarder, which was launched by John Brown & Com- 
pany on the Clyde in June, formed more than two-thirds of the 
total output of that firm, the aggregate being seven vessels of 
46,387 tons, as compared with 20,606 tons last year. 

The aggregate for the United Kingdom appears to be about as 
follows: 


1900. 1905. 

ARYA Oa Ol RGIS — ns Ree oo 5 Aetna es oree ae 606,000 544,400 
AD EVS CAPA AVS: Dacca: cape eee eR 418,493 368,845 
MAING: “VVC ATR oh Soe one esterase hes 345,400 323,580 
Aes RECS RMN ya Moueyre Tt cy. tats hur 154,424 143,705 
Blythe ser eee tee eRe okie 8,406 11,806 
Mae ISlaRilen@OolS . .covccoancoccc 163,685 128,808 
INn® TRCEMDEP scooccooadanonaocec 36,670 34,845 
‘Mine West Coast .ocosconacsces ; 26,770 41,500 
Beltast eaters earch ie ere girs 140,238 143,477 

MNoiTalls. 3 'so.n'e Roane ee tee 1,909,185 1,741,065 


Progress of Naval Vessels. 


The Bureau of Construction and Repair, Navy Department, 
reports under date of December 10, 1906, the following percent- 


age of completion of vessels building for the United States Navy: 
Nov.1|Dekc. 1 
BATTLESHIPS. 
Nebraska ......... 19 knots.|Moran Brothers Co........... 97. 97-5 
Vermont ...... 18 “ [Fore River Shipbuilding Co... 95. 96. 
Kansas ... -|18 “ |New York Shipbuilding Co.... 93.1 | 95.2 
Minnesota .. See S tess Newport News Co....... A 97. 98. 
Mississippi ....... 17“ |Wm,. Cramp & Sons.. 506 67.82| 69.6 
dahoweerernt 150000 17 “ 1 !Wm, Cramp & Sons.... SoG 64.03} 65.15 
New Hampshire...]18 “ |New York Shipbuilding Co.... 54.3 | 57. 
Michiganier ence ra) New York Shipbuilding Co..... 0.85| 1.54 
South Carolina....]19 “ Wii, Gury & SOAs 60ce000000 ar 3.14 
ARMORED CRUISERS. ae 
Californialeeeeeeee 22 knots.| Union Iron Works......... ---| 096.1 | 97. 
outh Dakota..... 22a |W nionelronmwWorksserrreieeic 93-4 | 03.5 
North Carolina....|22 ‘‘ |Newport News Co............- 63.28] 66.35 
Montanari 22 ee Newport News Co.......:.... 56.84| 60.62 
SEMI-ARMORED CRUISER. 
Milwaukee ....... |22 knots.j Union Iron Works............. 99.4 | 99.9 
SCOUT CRUISERS. 
QNEIB? sog0000000 24 knots.|Bath Iron Works.............. 51.9 | 54-83 
Birmingham ...... 24 “ {Fore River Shipbuilding Co 50.7] 527 
ENGIN “Gaoco000000 24 “ [Fore River Shipbuilding Co BON |) 5227 
SUBMARINE TORPEDO BOATS. 
Cuttlefish......... | MeN stevens |Fore River Shipbuilding Co....| go. 90. 
Wilarstosennddovdsllocoannde [Fore River Shipbuilding Co....| 81.5 | $2.72 
sRarantitlaspemeeeee [bbeteedecavers |Bore River Shipbuilding Co.. 92. 92. 
‘Octopus eee onnanen |Fore River Shipbuilding Co.. 78.8 | 81.1 


A New Italian High Speed Motor Boat. 
The illustration and drawing show the details of construction 
of a new Italian engine utilized for high speed motor boat ser- 
vice and automobiles, and one of the boats under full speed. It 


THE ENGINE OF THE MOTOR BOAT ZUEST. 


was constructed at Milan, Italy, by the Fabbrica Italiana di Auto- 
mobili Ing. Roberto Ztist. The engine is constructed with four 
cylinders, and has a capacity of 50 horsepower. For automobile 
service the engine is constructed also of 28 horsepower capacity. 
The ignition utilized with these engines, both for the autoboat 
and the automobile, is that of the Siemme-Bosch magneto system. 
Nickel steel is employed extensively, and these engines and 
motor boats are well known throughout Italy as of the most up- 
to-date models, and-very satisfactory in operation. 


THE MOTOR BOAT’ ZUEST AT FULI, SPEED ON THE MEDITERRANEAN, 
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Healthy Types of Motor Boats. 

Announcement of the projected motor boat race be- 
tween New York and Bermuda, a distance of some 
seven hundred miles across a notably rough portion of 
the North Atlantic ocean, has been followed by the 
publication of designs for a number of vessels intended 
to compete for the trophy offered. The regulations im- 
posed by the Joint Committee from the two yacht clubs 
concerned with the race have made it necessary for these 
designs to give full effect to all the seaworthiness pos- 
sible, and to avoid all semblance of freakishness or of 
the machine type of racing boat. 

As a result, it may he expected that all the boats 
entered will be of such a character as to be able to meet 
successfully all ordinary storms at sea, and to make 
headway under circumstances such as would prove 
absolutely deterrent to any less robust type of small boat. 
This is a long step in the right direction, and one which 
will doubtless ultimately redound to the benefit of 
builders of this type of craft, not only in the Crane 
States but in Europe. 

Little has been gained by the development of racing 
freaks, except possibly some improvements in the 
character of materials used in the construction of boats 
and engines. The general science, however, has made 
little advance in connection with these launches, but 
much may be expected from the limitations imposed 
upon the present class of vessels. 


London, E. C. 


Changes in Steamship Lines. 

Much interest has been manifested in the fact that the 
White Star and Cunard Lines have announced a change 
in their English terminus. Heretofore both of these 
lines have run all of their ships plying between New 
York and Great Britain to Liverpool, the Cunard steam- 
ers making an intermediate stop at Queenstown. It has 
just been announced, however, that in order to facilitate 
rapid transportation of passengers and mails to London, 
Southampton has been selected by both companies as the 
terminus for a number of important ships. ; 


The first announcement of this character was made by 
the White Star Line, which operates steamers from New 
York on Wednesdays and Fridays, to the effect that 
the Friday service would hereafter be superseded by a 
series of steamers sailing on ‘Thursday; while the 
Wednesday service would, as soon as the Adriatic is com- 
pleted, be directed to Southampton instead of Liverpool, 
and would be maintained by the Adriatic, Oceanic, 
Teutonic and Majestic. ‘This new service is to be known 
as the United States and Royal Mail, and will be inaugu- 
rated in May. Going east, the steamers will call at 
Plymouth and Cherbourg, the mails being landed at 
Plymouth, while passengers will have the option of dis- 
embarking at any one of the three ports. West bound 
steamers will call at Cherbourg and Queenstown for 
passengers and mail, before proceeding across the 
Atlantic. 

In making this change the company has been. in- 
fluenced by the convenience of the channel ports for 
reaching both Paris and London. The White Star Line 
will be the first flying the British flag to call at these 
channel ports. Of the main lines of steamships from 
New York to Great Britain and the north of Europe, the 
only one having its terminal in the south of England 
is the American Line. Steamers of the Hamburg-Amer- 
ican and North German Lloyd Lines call at channel 
ports, but both have terminals in Germany. 

Almost immediately after this announcement was 
made, came another from the Cunard Company to the 
effect that the two new express steamers Lusitania and 
Mauretania will make their English terminus at South- 
ampton, as will be the case with the White Star Line 
and American Line. These steamers will touch at 
Queenstown in both directions, this port being some- 
what out of the direct route. The high speed of the 
steamers, however, is expected to minimize the delay 
caused by the slightly longer trip, and the proximity of 
Southampton to London may be said to overcome all 
possible objections against the new route, except those 
emanating from purely local sources and _ influences. 
The Cunard Company will not give up its weekly ser- 
vice to Liverpool, which will be maintained, as at pres- 
ent, by the Etruria, Campania, Caronia and Carmamia. 

The new service will give fast ships on two days of 
the week to the south of England, instead of allowing 
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for only one service per week, as at present; and for 
this reason will much facilitate the transport of passen- 
gers and mails to the tourist ports on the Channel. Both 
companies haye made arrangements with the London 
& Southwestern Railway for piers to accommodate the 
large vessels diverted to the new route, and it is expected 
that the constructions will be of such character and size 
as to accomodate at once all of the large vessels entering 
the port. 


Derelicts. 

During the month of January much apprehension has 
been felt regarding a steamer bound from Porto Rico 
to New York, but which, after being twelve days over- 
due, was towed into Bermuda with a broken shaft. 
This steamer had a route frequented by other vessels, 
but had not been reported by any of them for about 
two weeks. Many theories were rife as to the cause 
of her non-appearance, the most plausible of which was 
that she might have struck a derelict, and been so badly 
injured as to be ultimately totally lost. 

The menace in question is usually a vessel carrying lum- 
ber or some other light cargo which would tend to buoy 
her up in spite of whatever water might enter her hold, 
and is particularly prevalent along the Atlantic coast: of 
the United States. Some years ago a conference in Wash- 
ington recommended united efforts by the various mari- 
time powers for the sytematic 1emoval of all vessels of 
this character, but little was done; and, although the 
United States Navy Department and the Treasury De- 
partment, under its Revenue Cutter Service, have done 
much, there still remain large numbers of these floating 
terrors, and not infrequently are they reported as 
having been narrowly missed by vessels. 

A new revenue cutter is under process of design at 
Washington, whose main duty it shall be to seek and 
destroy derelicts upon the Atlantic coast. ‘This will fill 
a long-felt need, and will render more safe the paths of 
ocean commerce, particularly those in the vicinity of 
Cape Hatteras, where many of these craft have been 
abandoned by virtue of stress of weather. This vessel 
will be provided with all necessary appliances for dis- 
rupting these vessels by means. of dynamite or gun 
cotton, and will be continually employed in this service. 


British Naval Maneuvers. 

It has been announced that the British navy is in 
February to carry on maneuvers off the Portuguese coast 
with a fleet comprising thirty first class battleships, six- 
teen armored cruisers and fourteen protected cruisers, the 
aggregate displacement of these sixty vessels being 681, - 
725 tons. This is by far the largest fleet ever assembled 
for any purpose whatever, and has been made up with- 
out drawing upon the reserve squadrons. It exceeds 
the present combined battleship strength of France and 
Germany. 

Of the thirty battleships, seven are of over 16,000 
tons each, and only six are under 14,000 tons. All but 


three of the armored cruisers displace more than 10,000 
tons each. The average displacement of the battleships 
is 14,645 tons; of the armored cruisers, 11,626 tons; 
of the protected cruisers, 4,025 tons; of the entire fleet, 
11,362 tons. 

The value of such maneuvers is very great, inasmuch 
as they form the only available means whereby officers 
and men can become familiar with the handling under 
war conditions of.the great forces entrusted to their 
care. Strictly bellicose regulations are maintained in all 
cases, and the discipline is as strict as if war were 
actually a fact. Vigilance, ingenuity and activity are 
at a premium, every man connected with the operations 
being kept on the alert; and the results, as determined 
by the verdicts of competent judges upon the fleets, go 
far to make up the science of naval strategy. 


The Warrant Machinist. 

The first editorial on page 38 of our January number 
has excited considerable comment, and in some quarters 
the impression seems to prevail that the tone of our 
comment is decidedly derogatory to the warrant ma- 
chinist. It is unfortunate that this impression should 
exist, as it was furthest from our thoughts when pen- 
ning the article in question. The warrant machinist has 
practically absolute charge of machinery in the United 
States navy, and we have long been of the opinion, and 
have not hesitated about expressing it, that he should 
be given authority and opportunities commensurate with 
the responsibility which he is called upon to assume. 
Up to the present time this sort of recognition is entirely 
lacking, and ambitious men of great talent along these 
particular lines have naturally hesitated about entering a 
service in which the future holds out so little inducement. 

We have long contended that for. the elevation of the 
engineering service on men-of-war to a position such as 
its importance deserves, it would be necessary to so 
arrange matters as to. bring into responsible positions 
on board these vessels officers: whose experience in the 
handling of machinery. was supplemented by a broad 
understanding of the basic principles ‘upon which all 
machinery operates, and of the moré‘theoretical consid- 
erations entering into.the design and Cperation of such 
devices as are found necessary upon’men-of-war. Grad- 
uates of Annapolis, or-of other good technical colleges, 
have the requisite theoretical training for the positions . 
in view, but without such experience as is represented by 
that now possessed by members of the corps of warrant 
macl:inists this theoretical knowledge is of little practical 
value. It is by a combination of the two that the best 
results may be achieved, and this combination can exist 
only when men of high training can be induced to enter 
the service, and get the practical side at first hand. This 
condition will exist only when these men are assured of 
promotion to commissioned rank so soon as their attain- 
ments and the condition of the service warrant this ad- 
vancement. 
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The 1907 Motor Boat Show. 


The attention of engine and boat builders and manufacturers 
of all kinds of accessories is called to the 1907 National Motor 
Boat Show, to be held under the auspices of the National Asso- 
ciation of Engine and Boat Manufacturers at Madison Square 
Garden, New York, February 19 to 26, inclusive, as being the 
only national show of the engine and boat building industry of 
this country. ‘This will be the first show of a national character 
ever held that will be an out-and-out engine and boat show. 
The space of time that this show will be open is only eight days, 
whereas, heretofore, the national show has been held in connec- 
tion with the Sportsman’s Show, and was of fifteen days’ dura- 
tion. This long period has necessitated a loss of considerable 
time to both employers and employees from their respective 
plants, which has added greatly to the cost of exhibits. With 
the show now a distinct engine and boat show, and of but eight 
days’ duration, considerable expense is saved the respective ex- 
hibitors. 


The Export World.—A new monthly is being issued by E. J. P. 
Benn, Christopher street, Finsbury Square, London, E. C.,, 
the object being the scientific promotion of the continual in- 
crease of British trade in all the markets of the world. ‘The 
new paper will appear monthly from January, 1907,and undertakes 
not only the dissemination of news regarding markets, tariffs, rates 
and trade openings and other matters in export and import lines, 
but also the translation of such items as may come in to the 
various advertisers in response to their notices. ‘The reference 
portions of each issue will be printed in English, French, Ger- 
man and Spanish, and advertisements will be published in any 
of these languages, as desired. It is the aim of the paper to be 
world-wide in scope, and to fill a need along this particular line. 


ENGINEERING SPECIALTIES 
The Phillips Marine Generating Plant. 


We illustrate the Phillips duplex governed motor, as direct 
connected to a dynamo. ‘The capacity of this gaso-electro unit is 
seventy-five 16-candlepower lamps at I10 volts, and it can be 
used economically as low as twenty lights. It occupies a space 
of 33 by 48 inches, by 33 inches high. The storage ignition bat- 
tery 1s contained in the sub-base, together with the spark coils. 


i 


Me 
The outfit is furnished with either a water cooling tank or a circu- 
lating pump, or both. As the shipping weight is about 1,500 
pounds, it is one of the most compact, complete, self-contained 
gasoline electric lighting plants that has yet been produced. The 
plant runs with so very little vibration that when placed on 
an ordinary good floor further foundation is said to be unneces- 
sary. It is especially desirable for lighting purposes on a boat. 
The Phillips duplex governed non-vibrating marine motor is 
practically the same as is used on the generating plant, but with 
a little different attachment for the regulation of the governor. 


Some of the claims made for this motor are its low center of 


gravity, its non-vibrating feature, and its duplex ignition and 


carbureting system, all of which tend to make the motor safe and 
sure in its action, and not liable to stoppages at inopportune times. 
These outfits are placed upon the market by the Phillips Gasoline 
Engine & Motor Works, 492 Tacoma Building, Chicago. 


The Federal Blue Printing Machine. 

Of late years there has been created, in offices where blue prints 
are required in large quantities, a demand for some means of 
rapid printing by artificial light. To meet this demand a number 
of machines have been placed upon the market. 

Of these, one of the most successful is the Federal blue printing 
machine, which has many points of superiority and has given 
universally excellent satisfaction. It combines economy, quick- 
ness, convenience and durability, is practically automatic, and is 
so simple that it can be operated by a boy. It makes continuous 
prints by electric light nearly as fast as they can be made by the 
most favorable sunlight. ‘There is no loss of time in preparing 
the apparatus for each separate exposure, and in removing the 
work after the copies are printed. ‘There is no glass to break 
from uneven pressure, heat, sudden change in temperature or 
careless handling, none being used in the machine. There is for 
practical purposes no limit to the length of a print which may be 
exposed, and this fact will be found of advantage in the printing 
of very long railway profiles or ship’s lines, which are otherwise 
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printed in sections and pasted together. Finally, the use of this 
machine obviates the hard labor required in handling the larger 
and more cumbersome apparatus. 

The machine comprises a large drum mounted in roller bear- 
ings; an apron for effecting smooth contact between the drawing 
and the blue print paper; a reflector containing the electric lamps ; 
a small electric motor; a speed-controlling device and a device 
for regulating the tension upon the apron. The action is simple. 
Upon a small roll above the drum is wound a long strip of flexi- 
ble transparent material, called the “apron.” ‘This passes around 
the drum, being in contact with it for about half the circumfer- 
ence, and then passes between two rubber pulling or drawing 
rolls placed underneath the drum. Perfect contact between the 
tracing and blue print paper is thus secured over the entire width 
of the drum. ‘The speed of travel of the machine can be regulated 
to suit various tracings by means of a patent speed-controller, the 


change being made while the machine is running, by simply moy-_ 


ing a lever to different notches on a sector. 
A small motor of 4% horsepower is used, or a belt may be con- 
nected from an overhead shaft to the speed controller, if the 
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machine is placed in a room provided with power. The motor 
and lamps are supplied for either direct or alternating current. . 
The machine is made in three sizes, to print up to 30, 42 and 54 
inches wide, and having respectively 4, 6 and 8 lamps each. The 
height of the machine from floor to the top of the lamps is 4 
feet 10 inches, its depth is 4 feet 6 inches, the width of the three 
sizes being respectively 4, 6 and 7 feet. ‘The machine is manu- 
factured and placed on the market by Keuffel & Esser Co., 127 
Fulton street, New York. 
An Improved Pop Safety Valve. 

The Lunkenheimer Company, Cincinnati, Ohio, have lately re- 
designed their pop safety valve, and as now constructed the valve 
is said to fulfil in all respects the most rigid requirements. It is 
made of bronze composition, well finished, and has large springs, 
insuring great durability. It is simple in construction, and 
warranted to be reliable, accurate and positive in operation. With 
full relieving capacity, it is very sensitive to excessive pressure, 
and admits of being finely adjusted. F 

The valves are provided with lock-key attachment, to guard 
against being tampered with, and adjustments of pop lid and 


pressure can be made from the outside of the valve, without tak- 
ing it apart. The springs rest between ball and socket plates, 
which equally divides the pressure on the disk, and are encased, 
hence the valve cannot be affected by back pressure. ‘They have 
bevel seats, at an angle of 45 degrees to the vertical axis of the 
valve; are provided with suitable levers, by means of which the 
disks can be raised from their seats; and are allowed one square 
inch of valve area to every three square feet of grate surface of 
boilers. 

To take the valve apart, the lever U is removed, then the bon- 
net C, after which the load on the spring is relieved by unscrew- 
ing the regulating screw L. The regulating ring screw J is then 
removed, and the bell A unscrewed. ‘Io set the valve for a 
higher pressure, it is only necessary to turn the regulating screw 
I, down, and for a lower pressure, to turn it up. 

The pop or action of the escaping steam is regulated by the 
ring H, in the base of the valve, which is easily accessible with- 
out taking the valve apart, and is held securely in place when set 
by the regulating ring screw J on the side of the bell. If the 
valve pops suddenly, and does not relieve the pressure enough, 
the ring H is turned up, which covers the drill holes and causes 
the disk to remain longer off its seat. If the valve pops too 


much, opening and closing gradually, then the ring H is turned 
down. When the desired adjustment is obtained, the ring is se- 
cured by means of the screw J. 


The Axallwazo Chain Block. 

Rowland Priest, of Iomey Town, Cradley Heath, England, has 
placed upon the market a spur gear differential hoist fitted for 
two speeds, and so arranged that a double chain is used for lifting 
the full load, while a single chain lifts loads up to half the capacity 
of the block at double the full load speed. This arrangement 
renders the block especially handy. ‘The efficiency is said to be 
very high, particularly when compared with worm gear blocks, 


FULL LOAD. 


HALF LOAD 
4) DOUBLE. SPEED. 


while the lowering of loads is said to be under absolutely perfect 
control. The block is built in seven different sizes, the maxi- 
mum capacities being respectively 14, 1, 114, 2, 3, 4 and 5 tons. 
In each case the block is tested by dead weight to 50 percent 
more than rated load. The approximate weight of the block 
complete, with chains for a 10-foot lift, is 70 pounds for the 
smallest, and 294 pounds for the largest capacity. 


TECHNICAL PUBLICATIONS. 


By H. Rosenthal, M. Miller and R. 
Plates, 53. Berlin, 1906. Kon- 


Neuere Schiffsmaschinen. 
Bayer. Size, 8 by 1034 inches. 
rad W. Mecklenburg. 

This book consists entirely of plates, measuring 1034 by 15% 
inches, with a total of more than 1,200 drawings of the various 
parts of the machinery used on board warships and merchant 
vessels. The first section includes eight plates on boilers and 
their details. The next five plates cover auxiliaries for the 
boilers and boiler room, including steam pipes, ash ejectors, feed 
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After this come seven plates dealing with 
indicator and valve diagrams. ‘The next seven plates deal with 
the general arrangement of the cylinders in marine engines. The 
next seven take up details of marine engines, including pistons, 
cylinders, stuffing boxes, framing, connecting rods, crank shafts 
and bearings. One plate is devoted to screw propellers and their 
development. ‘The next four plates cover pumps of various 
kinds. The next three deal with pipe plans, ventilation, engine 
room telegraphs, etc. The next three illustrate steering machin- 
ery. After this come winches, capstans, cranes, distilling appa- 
ratus, ice machinery, and lastly, steam turbines. 

The work is gotten up with characteristic German thorough- 
ness, and includes a vast amount of detail under all of the head- 
ings mentioned. ‘There is no text accompanying it, but, as a 
matter of fact, a text would be unnecessary to a student of the 
subject, or to anyone familiar with the’ apparatus described. 
Most of the items given are anonymous so far as application to 
any given ship is concerned, but.in a few cases direct reference 
is made to the ship from which ne details were taken. 


water heaters, etc. 


Record of American and Foreign Shipping. Size, 8 by 9% inches. 
Pages, 1,198. American Bureau of Shipping, 66 Beaver street, 
New York. Price, $15.00. 


The volume for 1907 of the “Record of American and Foreign 
Shipping” (American Lloyd’s), which is the thirty-ninth annual 
issue of this register, is now being delivered to subscribers. 

The Record contains full reports and particulars of 12,527 ves- 
sels, ranging from the ketch to the full powered transatlantic 
liner, and flying the flag of every nation, alphabetically arranged, 
with much detail as to build, ownership and condition. ‘This in- 
formation forms the bulk of the annual volume, but it also con- 
tains rules for the construction and classification of all classes of 
vessels, with illustrations and tables of great technical and prac- 
tical value; revised rules for the construction of machinery and 
boilers, electric installations and refrigerating apparatus on ship- 
board. 

The volume contains names of vessels which have been 
changed; list of compound names arranged alphabetically by last 
word of name, for ready reference; list of addresses of promi- 
nent shipbuilders, dry-docks and marine railways of the United 
States; list of owners of vessels, all of much value to the ship- 
ping interests. The work is approved and indorsed by the 
important boards of underwriters of the United States, and is 
accepted by the merchants and underwriters throughout the 
world as a standard classification of shipping. Supplements to 
the volume, issued semi-monthly, keep subscribers informed of 
new vessels, constructed during the year, with reports of repairs 
to old vessels, and other useful information. 


. Switchboards. By William Baxter, Jr. Size, 51%4 by 8 inches. 
Pages, 192; figures, 150. New York, 1906. ‘The Derry-Collard 
Company. Price, $1.50. 


The book covers switchboards for power, light and railway 
service; for direct and alternating current; for high and low 
tension. It is thoroughly well illustrated with a profusion of 
drawings and half tone engravings from photographs, covering 
all varieties of switchboard instruments and fittings in general, 
and includes in the alternating current department boards for 
single phase, two-phase and three-phase currents, as well as 
arrangements for numerous devices such as_ synchroscopes, 
ground detectors, lighting arresters, oil break switches, ete. 

A second portion of the work deals with switches, and covers 
the subject in much detail, with illustrations both line and half 


tone, and showing all of the usual types, as well as oil break. 


switches and those operated by power. Circuit breakers form a 
section under this heading, while some attention is given to 
lightning arresters and non-arcing metals. 


The Slide Rule: A Practical Manual. By C. N. Pickworth. 
Size, 5 by 7 inches. Pages, 105; figures, 24. New York. D. 
Van Nostrand Company, 1906. Price, $1.00. 


This is the tenth edition of what is said to have been the first 


English work on the modern slide rule, and has been substantially 
revised, as compared with some of the earlier editions. The 
author recognizes that while a useful knowledge of the slide rule 
may be obtained by actually using it, an acquaintance with the 
rudiments of logarithmic computation is necessary to enable the 
operator to take that intelligent interest in the manipulation of 
the rule, which is indispensable if confidence in its results and 
ability to extend its application are required. 

After taking up the mechanical principles of the addition of 
distances made proportional to the logarithms of their several 
numbers, the author gives directions for carrying through opera- 
tions on the ordinary to-inch slide rule, and thus goes into mul- 
tiplication and division. Involution and evolution receive ade- 
quate treatment, with examples to illustrate the use of the rule. 
With these are given examples in technical computations, show- 
ing the application of the rule to useful purposes. 

In the rear of the book are given descriptions of various spe- 
cial rules for performing functions different from those required 
of the ordinary rule, as well as special types of rules for per- 
forming those same functions. A circular calculator, shaped 
like a watch, may be mentioned under the latter heading, while 
spiral rules of the Fuller and other types are given consideration, 
as being of much greater accuracy than it is possible to attain 
with the simpler instruments. 


By J. W. Sothern. Size, 5% by 
1906. Whittaker 


The Marine Steam Turbine. 
8% inches. Pages, 163; figures, 77. London, 
& Company. Price, sixpence, net. 

This is the second edition of a work prepared by the author 
in response to a demand for practical information upon the latest 
developments along this particular line, and deals entirely with 
the Parsons type of turbine. It starts out in a very elementary 
way, with definitions of units used in steam engineering and 
mechanics generally, and explains the expansion of steam and 
its effect in the production of power. 

The various details of design and construction are taken up in 
order, attention being given to such subjects as clearances, blad- 
ing, packing, heat expansion, propeller dimensions, slip and cavi- 
tation, efficiencies of turbine and propellers, and steam and coal 
consumption.. Figures are compiled from various sources, giving 
comparisons between turbines and reciprocating engines, par- 
ticularly along the line of coal and stéam consumption of 
similar ships at corresponding speeds. 

The work seems to be thoroughly practical in all its details, 
is profusely illustrated with both half tones and line engravings, 
and gives a great deal of data from the actual operation of ships 
propelled by turbines. The last chapter covers the torsion 
meter patented by Messrs. Denny & Johnson, and is followed by 
elementary problems in marine turbine design, with answers. 


The Marine Steam Turbine. By Professor J. H. Biles, LL. D., 
of Glasgow University. Size, 514 by 75% inches. Pages, 126; 
figures, 131. Philadelphia, 1907. J. B. Lippincott Company. 
Price, $2.00, net. 

The first part of the work, which represents a series of lec- 
tures delivered before the Royal Scottish Society of Arts early 
in 1906, is taken up with descriptions and illustrations of the 
earliest types of prime movers, particularly those operating upon 
the rotary principle. ‘The development is carried on to the latest 
types of these engines, and comparisons are instituted between 
rotary and reciprocating machinery. ‘Ihe second and third 
chapters describe in some detail the construction and blading of 
marine turbines, and deal with the action of steam in the turbine, 
and the determination of proper dimensions. ‘The fourth chapter 
takes up the action of screw propellers in turbine vessels, with a 
good many curves showing the variation of efficiency with vary- 
ing pitch ratios, etc., and reproduces results of many experiments 
upon propellers in model form. ‘The fifth and last chapter deals 
with the combination of the turbine and the propeller, and gives 
a good deal of information regarding a number of turbine ves- 
sels, and comparisons between turbines and piston engines. 
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The illustrations are well chosen, but are in general unduly 
small. ‘They include both half tones and line cuts, the former 
covering every type of turbine-propelled vessel, and including the 
most important instances of such ships. A great many illustra- 
tions are given in connection with the building of the turbine, 
showing the assembling of the parts of the rotor, and showing 
also in some detail the blading of both rotors and stators. 


Self-Propelled Vehicles: A Practical Treatise on the Theory, 
Construction, Operation, Care and Management of all Forms of 
Automobiles. By James E. Homans, A. M. Size, 53% by 8% 
inches. Pages, 598; figures, 3909 + 4 folding plates. New York, 
1907. Theo. Audel & Company. Price, $2.00, net. 


This is the fifth edition of the work, which has been com- 
pletely revised and brought up to date. Theoretical matters, 
which are important to designers and builders, are introduced 
only where absolutely necessary, and in no case is experimental 
or obsolete material brought in. 

Recognizing the fact that the gasoline vehicle is typical of auto- 
mobile practice, most of the space has been devoted to this type 
of car, and an extensive chapter is given on gasoline engine 
management. All the accessory parts of an automobile, includ- 
ing carburetors, igniters, transmission gear, etc., are fully ex- 
plained by typical examples. 

Electric. vehicles, as well as those operated by steam, are given 
adequate attention, while at the end of the work are chapters on the 
construction and operation of brakes, ball and roller bearings and 
lubricators. These are followed by a complete index, covering 
sixteen pages, and rendering the work extremely handy for ref- 
erence. The illustrations cover every phase of the subject, and 
the work will doubtless prove of great interest to all who have to 
deal with automobiles. 


Les Flottes de Combat en 1907. By Commandant de Balin- 
court. Size, 6 by 4% inches. Pages, 776; illustrations, 350. 
Paris, 1907. Berger-levrault & Company. Price, 6 francs. 

This is the sixth annual edition of the work, and is of especial 
interest by virtue of the information contained on the very 
latest war vessels projected or laid down. Each type of ship is 
illustrated on a left-hand page, while on the right-hand page 
facing it is a description of the vessel, her machinery, battery and 
protection. 

Particularly interesting in the present number are the illus- 
trations of the latest battleships for the German, English, 
American, French and Japanese navies, together with the de- 
scriptions accompanying these views. ‘he illustrations do not 
pretend to be accurate, so far as scale is concerned, but they 
give a good idea as to the general appearance of each vessel, 
and show the disposition of battery and armor. 

More than one thousand ships are included in the descriptions, 
while the torpedo craft are even more numerous. 


Electrical Wiring and Construction Tables. By Henry C. Horst- 
mann and Victor H. Tousley. Size, 4% by 6 inches. Pages, 
119; figures, 24. Chicago, 1907. Frederick J. Drake & Company. 
Price, in flexible leather covers, $1.50, net. 

This little book is primarily intended for a pocket hand book. 
In order to economize space much of the matter which is usually 
included in such hand books, such as tables of logarithms, tan- 
gents and other mathematical material, have been omitted. ‘The 
object has been rather to provide a practical book, giving in as 
complete and concise a manner as possible such information as 
is constantly needed by the wireman, foreman, contractor, en- 
gineer and architect, and without which tedious calculations 
would have to be made. 

The work is divided into seven chapters, covering respectively 
direct current wiring tables; alternating current wiring tables; 
economy of conductors; miscellaneous, including electric illum- 
ination, combined carrying capacities, etc., measurements and 
formulas; calculation of materials; conduits and wires: and 
tables of carrying capacities. All parts are so simply handled 
as to be very readily understood. 
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Motor Boats. By Professor William F. Durand. 
854 inches. Pages, 209; figures, 8r. 
NATIONAL, MARINE ENGINEERING. 


Size, 6 by 
New York, 1907. IN‘TtER- 
Price, $1.50. 

This little book on boats propelled by internal combustion en- 
gines, and covering also descriptions of the engines themselves, 
has been reprinted from the columns of this magazine, and 
covers ‘in much detail the entire subject comprised within the 
title. 
and then proceeds with a description of the principles of opera- 
tion of the gas engine, following this up with views of engines 
of various types and sizes, and descriptions of their character- 
istics. Then the boat itself is taken up, with instructions for 
the laving down of the lines, and the general arrangement of the 
hull, giving particulars of both the above water form and that 
helow the surface; and practical boat construction, including the 
laying down of the material and assembling of the parts, is given 
careful attention. 


it starts out by stating the general problem to be met, 


The subject of power and speed is next taken up, the relation 
between characteristics of the form of hull and the resistance to 
be met at various speeds being shown, and a number of exani- 
ples worked out to illustrate the principles involved. After this, 
some attention is given to propeller design, with examples show- 
ing the way in which this feature of the problem is taken care 
of. After this come a number of chapters on such subjects as 
endurance, stability and the reaction of the propeller. ‘Troubles 
and their remedies are given careful attention, and the last part 
of the main section of the hook takes up the allied subjects of 
racing rules and time allowance. 

An appendix is given, in two parts, the first of which treats 
of alcohol as a fuel for gas engines, while the second takes up 
the use of kerosene oil in engines built for gasoline. 

The entire work is thoroughly up to date, and practical in its 
character, and can be heartily recommended to the attention of 
any one interested in this very live topic. 

Boiler Waters. By William W. Christie. Size, 6 by 9 inches. 
Pages, 235 + 73; illustrations, 77. New York, 1906. D. Van 
Nostrand Company. Price, $3.00, net. 

The work starts out with the proposition that a steam boiler 
is a steam generator, and not a kettle for chemical reaction. The 
object of the work is to furnish steam users with information 
regarding water, its use and the troubles arising from its use, 
together with remedies looking to a gain from a more efficient 
generation of steam. 

The subject is taken up in ten chapters, dealing with the prop- 
erties and analysis of water; the transmission of heat through 
such solids as are represented by boiler scale; corrosion: tubes 
and pipes used in boilers; priming and foaming; oil and grease 
and the use of zinc; the hardness of water; water softening ; 
feed water heaters and economizers; and lastly, miscellaneous 
tables, including factors of evaporation, properties of saturated 
steam and the weight and expansion of water at various tem- 
peratures. 

The illustrations include both half tones and line cuts, of 
various systems in operation for the softening and_ purification 
of water, both American and European devices being illustrated 
and deseribed. 


Obituary. 

Commander Albert B. Canaga, U. S. N., died suddenly Decem- 
ber 24, 1906. Commander Canaga was graduated from the Naval 
Academy in 1874, and had sea duty on various ships in all parts 
of the world. During the Spanish war he was in the Bureau of 
Steam Engineering, after which he was transferred to the Cavité 
naval station, and for the past six months was engineering of- 
ficer of the Boston navy yard. 

J. Augustin Normand, naval constructor and engineer, 
recently at Havre, France. He began his professional career in 
1860 as an employee of a shipbuilding firm, of which his father 
was the chief. In 1871 the son became the head of the firm, a 
position he held until his death. 


died 


Mr. Normand’s name is best 
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known in connection with the design of high-speed steam craft, 
a line in which he was a pioneer. ‘The torpedo boats which he 
built for the French government proved very fast, and showed 
some novel and valuable features of design. 


Personals. 

A number of changes in the office of the passenger trafic man- 
ager of the steamship lines operated by Mr. C. W. Morse may 
be summarized as follows: 

Charles C. Brown becomes general passenger agent, with tem- 
porary headquarters at Pier 32, North river, New York. 

A. H. Hanscom resigns from the office of general passenger 
and ticket agent of the Eastern Steamship Company, to become 
assistant to the president, Calvin Austin. 

J. H. Allaire and R. L. Hornby, general passenger agents re- 
spectively of the People’s Line and the Troy Line, have resigned 
to accept other service with the company. 


Asa M. Mattice has discontinued his business of consulting 
engineer, to take the works management of the Walworth Manu- 
facturing Company, South Boston, Mass. 

The firm of Messrs. G. Pitre & Company, Maisons-Lafitte, 
France, has been succeeded by Messrs. G. de Coninck & Com- 
pany, who will continue the business of building boats of all 
kinds, including sailing and steam yachts of wood and steel, 
small merchant steamers, etc. 

J. E. Lawler & Muirhead, 39 Lime street, E. C., have been 
appointed London representative of the Hunslet Engine Works, 
of Leeds, England. 


SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 


. 833,501. MARINE ENGINE. HENRY A. DUC, JR., CHARLES- 
TON; 'S. C: 

Abstract—This invention is an improvement in elastic-fluid turbine- 
engines of the marine type, and involves a novel construction of the 
turbine-engine and of the propeller operated thereby, which latter is 
utilized to maintain a partial vacuum around the shaft-journals, so that 
the necessity of tight stuffing-boxes around the shaft is obviated, with 


resultant lessening of friction upon the shaft, and the propeller may 
also be utilized to reduce the skin friction on the operative parts of 
the engine. by partially exhausting the chambers in which the moving 
parts operate. The propeller may also be utilized to produce a circula- 
tion of water or other fluid medium around the shaft and bearings. 
Fourteen claims. 


833,608. 


LIFE-SAVING 
WELLS, MICH. 
Abstract.—This 


APPARATUS. JOSEPH LE BLANC, 


invention relates to life-saving apparatus, 


the object 


being to provide a simple, reliable, and practically non-capsizable float 
resembling a shallow boat or raft, consisting of fore and aft sections 
having a jointed and folding connection: with each other, and each 
embodying water-tight compartments, the apparatus also embodying man- 
ually-actuated propelling means whereby the occupant of the float may 
propel the same through the water, also means whereby the float or raft 
may be steered. Three claims. 


833,769. DRIVING-GEAR OF MOTOR-BOATS. 
BRASIER, ITVRY-PORT, FRANCE. 

Claim.—-1. A driving-gear for boats, comprising a motor located at 
the stern, a driving-shaft extending forwardly from said motor in a hor- 
izontal plane, a propeller located forwardly of the stern and below the . 


HENRI C€. 


keel of the boat, a propeller-shaft inclined with respect to the motor- 
shaft and extending from the propeller through the bottom of the hull 
and forwardly therein to a point adjacent the front end of said motor- 
shaft, conical pinions for said motor and propeller-shafts, and bearings 
for said shafts spaced apart from said pinions to permit the employment 
oF pinlons of different size to vary the speed of said propeller. Your 
claims. ° 

833,846. FOLDING OR COLLAPSIBLE BOAT. IRA O. PERRING, 
KALAMAZOO, MICH., ASSIGNOR, BY DIRECT AND MESNE AS- 
SIGNMENTS, TO LIFE-SAVING FOLDING CANVAS BOAT COM- 
PANY, KALAMAZOO, A CORPORATION. 


Claim.—6. In a folding boat, the combination of a suitable flexible 
skin; a bottom consisting of a body of canvas or like material, having 
cross-rods secured thereto; a keel detachably secured to said bottom; 


keel extensions; a gunwale made up of end sections and central sections, 
said end sections being secured to said keel extensions; brackets having 
horizontal and vertical sockets therein, sleeved upon said end sections 
of said gunwale, said horizontal sockets being adapted to receive the 
said central sections of said gunwale; and cross-ribs secured to the said 
bottom adapted to be inserted into the vertical sockets of said brackets. 
Twenty-three claims. 


833,850. PROPELLER-WHEEL. NORMAN R. SMITH, SEATTLI:, 
SH. 


Claim.—1. A propeller-wheel having blades extending through a 
material portion of its pitch length, the outer portion of one side face 
of the blades being concavely curved throughout the greater portion of 
its length, said surface at one end of the wheel reversing to a convex 
curve. Wight claims. 


834,127. SHIP CONSTRUCTION. GEORGE M. HARROWAY 
AND WAYNMAN DIXON, MIDDLESBROUGH, ENGLAND. 

Claim.—1. In a shi» construction, main framing comprising cantilever- 
frames in each of which there are a lower portion and two branches 
extending upwardly from said lower portion, namely a continuous outer 
branch to which the skin of the ship is riveted and which has an inwardly 
projecting flange formed with a gap and a branch inclining inwardly 


toward the middle of the ship, said lower portion and one of said 
branches being constituted by a main bar, and the other of said branches 
being formed by a separate bar rigidly riveted to said lower portionso as to 
constitute an integral portion of the cantilever-frame, a longitudinal 
stringer riveted to the shell and extending through said gaps, fore-and-aft 
plating riveted to said_inwardly-inclining branches and at its bottom por- 
tion to said stringer, deck-plating connecting said fore-and-aft plating to said 
shell and transverse stiffeners between said branches of each cantilever- 
frame, said fore-and-aft plating, said deck plating, the portion of the shell 
attached to the outer branches of the cantilever-frames, and said stiffeners 
constituting a water-tight longitudinal box-girder. Seven claims. 


. 


INDEREN 


International Marine Engineering 


MARCH, 


THE TRIAL OF THE BATTLESHIP VERMONT. \ 


In the teeth of a winter gale, the new battleship Vermont went 
through three trial trips for speed and endurance, and came out 
with splendid results. The first trial included fourteen runs 
alternately with and against the tide, for standardization of the 
propellers. This trial occurred on December 5, 1906, and showed 
that for the contract speed of 18 knots an average of 114.6 revo- 
lutions was required. The full power trial, December 7, lasted four 
hours, the average speed being 18.33 knots, as figured from an 
average of 117.12 revolutions per minute. The twenty-four hour 
endurance run, December 7 and 8, developed an average speed of 
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see anything more than twenty feet ahead of the bow. Great 
masses of water were thrown upon the: decks, and not all of it 
was thrown off, immense quantities having adhered and frozen 
to everything touched, as our illustrations will amply testify. 
During the night a seagull alighted on the after deck, and was 
found there frozen in the morning. ‘The main features of the 
test are shown in the table. 

In addition to the tests for speed and endurance were tests of 
the steering gear, it being reported that the vessel turned in 
little more than her own length. 


ICE ON FORWARD I2-INCH GUNS AND TURRET, U. 


17.43 knots, with approximately 14,500 horsepower and 110.34 
revolutions. The contract called for 13,200 horsepower, without 
limitation as to speed. ‘This run was made under the most 
adverse conditions of extreme cold, heavy gale and a thick snow 
storm. We are informed by the builders, who furnished us with 
the illustrations of ice upon the decks at the conclusion of the 
trial, that the temperature in the fire rooms varied from 16 to 31 
degrees Fahrenheit, and that drinking water set close to the 
furnaces was repeatedly frozen. 

With the wind blowing at forty miles an hour, and the ther- 
mometer standing 12 degrees below zero, the ship was driven 
at high speed through a night so black that it was impossible to 


S. S. VERMONT, DECEMBER 8, 1906. 


THE SHIP. 

The Vermont is a first class battleship of 16,000 tons displace- 
ment, measuring 450 feet on the waterline, with a beam of 76 
feet I0 inches, a mean draft of 24 feet 6 inches and a length over 
all of 456 feet 4 inches. She has been built under contract with 
the Fore River Shipbuilding Company, Quincy, Mass., dated 
June 20, 1903, the act authorizing her construction having been 
approved March 3, 1903. The keel was laid May 21, 1904, and 
the vessel launched August 31, 1905. 

The battery consists of four 12-inch guns, mounted in pairs in 
turrets on the center line forward and aft; eight 8-inch guns, in 
pairs in turrets on the broadside; twelve 7-inch rapid fire guns, 
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HE FORWARD DECK. IN CENTER IS A LIFE BOAT. AT RIGHT ARE DAVITS AND STANCHIONS. 


in an armored casemate, and fifty smaller rapid fire guns of vary- __ turrets of 12 and 8-inch plates. 
ing sizes. There are four 21-inch submerged torpedo tubes. inches and 4 inches thick, front and back, respectively, with tur- 

he waterline armor belt has a thickness of 9 inches. The  rets 6% and 6 inches. ‘The protective deck amidships is 3 inches 
12-inch barbettes are. plated with ro and 7%-inch steel, with thick on the slopes, and 1%4 on the flat; at the ends it is 3 inches. 


ICE ON FORWARD BRIDGE AND SUPERSTRUCTURE AT 


; 


END OF RUN, 


DECEMBER. 8, 


1906. 


Ane Bias barbettes are 6 
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Standardization trial, Dec. 5. Four-hour run Dec. 7. 


Run No. R. P.M. Speed knots. R. P. M* Speed knots. 
I 116.71 18.118 116.513 18.250 
2 117.73 18.64 119.010 18.581 
3 117.42 18.20 119.013 18.581 
4 118.09 18.76 118.210 18.476 
5 115.27 17.857 118.050 18.453 
6 113.08 18.191 117.650 18.410 
7 106.48 16.529 117.137 18.333 
8 104.95 17.176 117.693 18.406 
9 103.11 16.143 117.440 18.376 

10 100.20 16.4 116.267 18.222 
II 95.24 15.274 116.417 18.240 
Hie 91.38 15.33 117.423 18.372 
13 88.53 14.42 115.783 18.153 
14 86.1 14.46 115.567 18.126 

116.723 18.282 

114.973 18.045 

ANVCRAIRO 5, ediclaoosce Co Ro Dae anne 117.12 18.33 


Propulsion is by two four-cylinder triple expansion engines 
with a designed horsepower of 16,500, furnished with steam by 
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A SUMMARY OF SCOTCH SHIPBUILDING IN 1906. 
BY BENJAMIN TAYLOR. 


If, when writing a year ago, I had to say that the shipbuilding 
output of 1905 had marked that year as a record one, what shall 
I say of 1906? It has exceeded all its predecessors, not only 
in gross output, but also in the production of sea-monsters. 
Naval architecture and marine engineering attained in it a height 
never before reached. ‘The total production of the world in the 
year which has just closed may be taken at 2,792 vessels of 
3,360,000 tons, as compared with 2,239 vessels of 2,945,000 tons 
in 1905; and the engine power at 3,160,000 I.H.P. as compared 
with 2,470,000 I.H.P. in 1905; and yet 1905 was a record year. 
The United Kingdom, as usual, heads the list with 1,421 vessels 
of 2,002,570 tons and 1,845,990 I.H.P., and of the United King- 
dom’s proportion, 511 vessels of 658,830 tons and 670,431 I.H.P. 
were produced in Scotland. 

It is with Scotland I am chiefly concerned, and the figures 
relating to this center I take from The Glasgow Herald, knowing 
personally that these are carefully compiled and are thoroughly 
reliable. Thus, then, Scotland has turned out one-third of the 
new shipping produced in the United Kingdom in 1906, and con- 
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twelve Babcock & Wilcox watertube boilers. The cylinder di- 
ameters are respectively 3214, 53, 61 and 61 inches, with a stroke 
of 48 inches. ‘he grate surface aggregates 1,100 square feet, 
with 46,750 square feet of heating surface, the ratio being 42.5 
to 1. The normal coal supply of 900 tons can be increased when 
necessary to 2,200 tons. The complement includes 881 officers 
and men. C 


*Readings fifteen minutes apart. 
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siderably more than one-third of the engine power; also Scotland 
has produced nearly one-fifth of the entire new tonnage pro- 
duced in the world. On the Clyde alone we have turned out 
within a small fraction of 600,000 tons—not only more than in 
any other shipbuilding center in the United Kingdom, but 130,000 
tons more than the whole of the United States, and 230,000 tons 
more than all Germany. That is a record worthy of mention. 
The actual tonnage produced on the Clyde in 1906 is shown 
in the following table, in comparison with the output of 1905: 


1900. 1905. 

Builders. Sinise, Woas, ILIRIP, , dene, IRIEL. 
Russell & Company?..... 14 63,338 TIVO) cacoooe 
John Brown & Co....... 7 46,387 108,900 20,606 45,000 
Wm. Denny & Bros..... 16 40,632 44,200 30,202 54,300 
Wim, lelevemttvomn 62 Coo © ARAED)  sodoce BUA  sbccac 
lbereleny, Ciolls & Conccs © BROS ARID BHASEA Ady 
D.& W. Henderson&Co. 6 33,187 23,950. 35,328 24,200 
Sous Gs Cs 1B, Cohactace II 33,180 50,100 209,182 28,800 
Chas. Connell & Co...... Gh. GUNS.” 5 Haioren a GOy ee Meas ers 
Cantral Qe Coys suicobedonas 4 26,778 17,000 25,801 30,000 
A. McMillan & Son..... i) | PRGA ckou ol | Aiblooy a boos 6 
A. Stephen & Sons...... 6 22,982. 18,700 22,241 18,300 
Cramecarin Gras Coos | 8 BBA occebs | MOHD Scone 
Wm. Beardmore & Co... 2 21,000 4,000 4,196 2,850 
Fairfield Company ...... 5 20,063 20,380 37,835 56,500 
A. Rodger & ‘Co... 0.000. 8 10,895 8,300 26,734 11,100 
London & Glasgow Co... 3 13,154 13,100 4,295 5,000 
Clyde Ship & Engine Co. 5 11,0096 10,880 11,308 18,000 
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A large increase in the Clyde marine engineering returns is 
accounted for by the turbines for the Lusitania. John Brown & 
Company’s total of 108,900 I.H.P. is second in the world for the 
year. An interesting turbine contract was the re-engining by 
A. & J. Inglis of the Khedive’s yacht Mahroussa. 

Two years ago Russell & Company, Port Glasgow, had the 
largest tonnage output in the world. In 1905 they were fifth 
in the world, but first on the Clyde. In 1906 they are seventh 
in the world, but they are still first on the Clyde. John Brown 
& Company, Limited, Clydebank, have the second largest ton- 
nage, but are actually first so far as the value of the work is 
concerned. The Lusitania, built by them, is a vessel worth 
numbers of ordinary steamers, and they had three other turbine 
steamers in their launches, also the transport steamer North- 
brook and two Irish Channel turbine steamers. William Denny 
& Bros., Dumbarton, who come third, have three turbines, two 
large twin screws, one large single screw, also three sailing 
schooners for Buenos Ayres. William Beardmore & Co., Dal- 
muir, whose 1905 output was 4,196 tons, in 1906, with the launch 
of H. M. S. Agamemnon, have 21,000 tons. 

In 1901, for the first time, Clyde shipbuilders launched a total 
of over half a million tons, and this marked what was then 
said would be the record for a long time to come. Five years 
later the launches come within 1,159 tons of 600,000, an increase 
of 100,000 tons in five years. There is not, however, this time 
any Clyde firm with a tonnage equal to the large Wallsend 
company’s. ‘The important fact is not that no Clyde firm has a 
total of over 63,338 tons, but that the work of the whole district 
shows a very large increase. ‘The increase, while it brought the 
tonnage near to 600,000 tons gross, was scarcely so rapid as that 
of 1905. Since the depression in 1904, there has been an increase 
of 180,971 tons. Previous to that depression the highest total 
reached was in 1902, when 516,977 tons were floated. Last year 
is better than the best of the previous good years by 81,864 
tons. 

Of the 372 vessels launched on the Clyde in 1906, the most 
interesting was the Cunard steamer Lusitania at Clydebank—one 
of the two largest and fastest vessels in the world. After the 
Lusitania was the battleship Agamemnon, built by Beardmore, 
and the largest war vessel ever built on the Clyde. Then there 
are the Fairfield Company’s “Empress” liner for the Canadian 
Pacific Railway Company, Barclay Curle & Company’s new 
Anchor, City and Hall steamers; D. & W. Henderson & Com- 
pany’s two mastless steamers for A. Holt & Company, 
many dredgers built at Renfrew, Paisley and Port Glasgow, and 
many trawlers built at Govan, Bowling and Ardrossan; and four 
large schooners built for Buenos Ayres, three at Dumbarton and 
one at Port Glasgow. The different types of vessels built were 
as follows: 


Type. No. ‘Tonnage. 
Sao Soron7 SHAS oooocosadcsbo000000000000 130 361,901 
Anwar Sora Gk occcccsoccococcncveocecc 27 120,700 


*Built machinery only. 


The tendency nowadays is towards higher pressure of engines 
in ocean tramps. With higher pressures a boiler requires the 
best material and the highest class of workmanship. With im- 
proved appliances, electric driving, hydraulic and pneumatic plant 
and other machine tools, our marine engine and boiler works 
are now producing a very high class of output. The position of 
the Scotch multitubular boiler as an economical and safe steam 
producer at high pressures has been re-established on a sound 
basis. 

The five-crank engine is little heard of now, and the quadruple 
expansion engine during the past year ‘has made a definite 
advance. With the introduction of the triple expansion engine 
at 140 or 150 pounds working pressure, the boiler and furnace 
difficulties were immense, and various methods were tried of 
placing three cylinders over two cranks, to save space. Many 
experiments were made of placing four cylinders over three 
cranks to save space, and small boilers were resorted to in order 
to overcome the difficulty of handling and working the heavier 
plates required for the higher pressure with boilers of normal 
size. All this is now changed. High pressures and the neces- 
sary heavy plates are no longer difficulties, and in another year 
or two the triple expansion engine will largely give place to 
the quadruple, and the twin screw will supplant the single screw. 
There are now few important passenger lines which do not in- 
clude twin screw vessels in their fleets, and there are now at 
work no less than 1,626 steamers having two or more screw 
propellers, and with a collective measurement of 4,523,779 tons. 

With the introduction of the turbine system of marine engine 
a great impetus was given to the use of multiple screw propellers. 
Two or more propellers have been fitted on each line of shaft- 
ing connected with turbine engines, in order to utilize the pro- 
pulsive value of that type of marine machinery; but recent ex- 
perience has not proved that there is any advantage in having 
more than one propeller of suitable form on each shaft. In most 
turbine-driven steamers there are three lines of shafting, and in 
the Lusitania and Mauretania, now building for the Cunard 
Company, there are four. 

At the close of the year 1906 there were 32 turbine steamers 
of 99,036 tons belonging to the mercantile marine of Great 
Britain, all of them employed in the carriage of passengers. 
Their speeds range from about 15 knots to 23%4 knots. There 
are also five turbine yachts, of 2,526 tons. ‘The following were 
the turbine steamers produced during the year 1906: 


Vessels. Tons. Builders. 
LYSED 200000000006 32,500 John Brown & Company. 
Mauretania .......... 33,200 Swan, Hunter & Wigham Rich- 


ardson. 
Portsmouth dockyard. 


RWG irae nee Gre 7,003 Wm. Denny & Brothers. 

Ercoles Ad scpeeceen 6,000 Fore River Company. 

Viale Ve mocaxe ol pacione 4,500 Delaware River Company. 
Governor Cobb ...... 2,525 Delaware River Company. 4 
St G@ORBE. 00000000000 2,456 Cammell, Laird & Company. 
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SB, ROR 90000000000 2,387 John Brown & Company. 

Si IDES 650000000000 2,387. John Brown & Company. 

Immingham ......... 2,009 Swan, Hunter & Wigham Rich- 
ardson. 

Marylebone ........+- 1,972 Cammell, Laird & Company. 

Vaper 2h 1,713 The Fairfield Company. 

Kingfisher .... 871 Wm. Denny & Brothers. 

Duchess of Argyll ... 583 Wm. Denny & Brothers. 

SNTID 00000000000000 486 John Brown & Company. 


J. S. White & Company. 
J. I. Thornycroft & Company. 


Five Destroyers .... 1,500 
Three Destroyers 


5 120,973 
The largest merchant ships of the year are the new Cunarders. 
In 1905 the largest vessel was the Kaiserin Auguste Victoria, 
built by the Vulcan Company; the second largest, the Amerika, 
built by Harland & Wolff; and the third largest the Carmania, 
built by John Brown & Company. In 1906 we have: 


Vessels. Tons. Builders. 
Mauretania ~.oes.26- 33,200 Swan, Hunter & Wigham Rich- 
ardson. 
IGGL 500000000000 32,500 John Brown & Company. 
SICABRIC 0000000000006 25,000 Harland & Wolff. 


The Vulcan Company. 
Fairfield Company. 
Workman, Clark & Company. 


Kronprinzessin Cecilie 19,400 
Empress of Ireland... 14,406 
Araguaya 10,537 


There has not been much variation in the structural design 
of sailing ships during the past fifty years. The designs of 
steamers, however, have been the subject of continued and radical 
change. Formerly steamers were usually flushdeck, often with 
awning decks or spar decks. Raised quarter decks, long poops, 
short bridge houses, and topgallant forecastles then came into 
use. Next came part-awning decks, raised fore decks, and 
other discontinuous systems of main structure and erections. 
In turn they gave way to poop, bridge and forecastle erections in 
the “three island” type of steamers. Later the shelter-deck type 
found favor, and many such are now being built, as well as 
spar-deck and three-deck vessels with short poops and fore- 
castles and long bridges. The omission of decks and tiers of 
beams without loss of structural strength was accomplished first 
by web frame arrangements, and latterly by the use of deeper 
frame girders. ‘The turret-deck and trunk-deck types, which 
have been frequently adopted, represent modifications from the 
normal type, both in regard to external form and structural com- 
bination. The cellular double bottom for water ballast grew out 
of the McIntyre tank fitted in some of the early screw colliers. 
It is now, together with peak tanks, a constant feature in steam- 
ship design. ‘This provision for ballasting is now supplemented 
by deep midship tanks. Of late the McGlashon side tanks and 
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SAIL STEAM 

Vessels. Tons. Mean. Vessels. ‘Tons. Mean. 
EO), cococce 84 121,015 1,441 632 1,076,220 1,702 
TSO yee 142 214,352 1,509 629 941,031 1,496 
T OOD a ever 164 282,308 1,721 493 809,740 1,642 
T8OS er ahs ees: 79 112,381 1,423 389 720,911 1,875 
MMs co o0000 58 78,389 1,352 469 873,757 1,862 
TSOS i. scene 29 36,999 1,276 463 919,308 1,085 
TSOOH eraser 30 30,033 1,001 579 1,082,472 1,868 
32897500 00000 19 19,713 1,038 485 887,908 1,831 
TSE, cood000 6 2,569 428 684 1,301,325 1,902 
TROD HS celesinic 8 5,900 738 647 1,357,112 2,009 
ICOGD> cooccce 6 6,605 1,101 645 1,452,802 2,251 
WOANolbode 600 14 14,868 1,062 534 1,447,787 2,713 
TOA> noso00c 19 36,384 1,915 537 1,376,327 2,565 
TOOS My accr crs 16 19,300 1,206 542 1,128,887 2,083 
LOOAW sys, sete 22 20,742 943 535 1,176,638 2,197 
LOOS Svea cles 3 2,461 820 667 1,516,193 ° 2,273 


the Harroway-Dixon wing tanks have been introduced to im- 
prove stability when water ballast is carried. 

Sailing vessels were, until twelve years ago, still being con- 
structed in great numbers. But during more recent years the 
building of sailing vessels has almost ceased in the United King- 
dom, as will be seen by the foregoing table, showing the number 
and tonnage (gross for steam and net for sail) of vessels 
of too tons and upwards built in the United Kingdom, as re- 
corded by Lloyd’s. 

In the early sixties wooden ships of large size were still 
being built, but iron was then quickly taking the place of wood. 
About the same time composite shipbuilding was being intro- 
duced, and for several years previous to the opening of the Suez 
Canal the composite system was largely employed in the con- 
struction of sailing vessels trading to the Far East, and espe- 
cially in the China tea trade. The opening of the Suez Canal 
transferred the Far Eastern trade to steamers. This further 
diminished the demand for sailing ships, and to-day most of the 
carrying trade of the United Kingdom in sailing ships is to 
Western American ports. Between 1850 and 1900 the sailing 
ship grew from an average size of about 800 tons to one of 
about 2,000 tons, and some sailing vessels now afloat are even 
larger. One German sailing ship is of 5,000 tons, and has five 
masts. Large sailing ships built and owned in Great Britain 
have usually been rigged with four masts. From the time that 
mild steel came into use for shipbuilding (1885) both sailing 
ships and steamers have for the most part been built of that 
material. At present iron is not very largely used, except for 
certain parts, such as decks, which are especially liable to cor- 
rosion. 

The majority of the contracts booked during the past year by 
Clyde builders will leave smaller profits than in some previous 
years when fewer contracts were booked, as material has so 
much advanced. In the summer and autumn there were evi- 
dences of slackness, but the berths filled up, and at present there 
are few vacancies. During the past three months, although there 
have been a great many launches, it is doubtful if the tonnage 
on hand has been decreased very much. Some vessels ordered 
over a year ago have not yet been launched, the owners not 
wishing immediate delivery, while other orders have come in 
since and are now taking shape. In the work on hand the most 
important examples are at Fairfield and Clydebank. At each of 
these yards there is one cruiser on the stocks—the Indomitable 
at Fairfield and the Inflexible at Clydebank. ‘The Fairfield Com- 
pany are completing H. M. S. Cochrane (launched in 1905), and 
are building two large turbine steamers, each of 10,000 tons, for 
the Egyptian Steamship Company, and a coasting steamer of 1,200 
tons. John Brown & Company, Limited, are building, besides 
the cruiser, two cargo steamers and a steamer for the Lancashire 
& Yorkshire Railway Company. The big Cunarder is being fitted 
out in their docks, and will provide employment for at least six 
months yet. At Dalmuir, Beardmore & Company are complet- 
ing the Agamemnon and the Pacific Steam Navigation Company’s 
vessel Quillota, and are building two other steamers for the same 
owners and two for the new Australian mail service. Charles 
Connell & Company have five large steamers on the stocks. 
Barclay, Curle & Company have five vessels, among them being 
a large steamer for the Ellerman Line, another for the Furness- 
Withy Line, and a vessel of 10,000 tons for the Allan Line. 
Alex. Stephen & Sons, Linthouse, have also a steamer for the 
Allan Line, and vessels for Trieste, London, Glasgow, and the 
Howard Steamship Company. Mackie & Thomson have a con- 
siderable number of trawlers on the stocks, and the London & 
Glasgow Shipbuilding Company a twin-screw steamer of 5,500 
tons for Marseilles. A. & J. Inglis are making progress with a 
turbine yacht for King Edward, and a large train-carrying vessel 
for South America. William Chalmers & Company, Rutherglen, 
are building two ferries for the Argentine government. The 
work on hand in Denny’s yard at Dumbarton consists of a large 
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turbine steamer for the Union Steamship Company of New 
Zealand, and two turbine steamers for the cross-channel service 
of the South Eastern & Chatham Railway Company. This firm 
has also on order two turbine steamers for Japan, and govern- 
ment orders for two high speed torpedo boat destroyers. At 
Greenock, Caird & Co. are building a steamer of 6,500 tons for 
the Union Steamship Company of New Zealand, while Scotts’ 
Shipbuilding has orders for two 


& Engineering Company 


Altogether the New Year opens with a large amount of ship- 
building work on hand in this district, even if no new contracts. 
come in during the spring months. But the output is not likely 
to be so large as in 1906, because, while the cost of building 
cargo boats has been materially raised, there has not been a. 
corresponding advance in freights. There is a lot of sea 
trafic to carry, but already there are too many vessels. to 
carry it. 


BACK VIEW OF THE TRIPLE EXPANSION ENGINE OF THE SATILLA, SHOWING CONDENSER AND AIR PUMP. 


steamers of 7,600 tons for Glasgow owners, and a steamer of 
8,000 tons and five lighters for other owners. Wm. Hamilton 
& Company have a considerable amount of work, their contracts 
including a large steamer the Hamburg-American Line. 
They have altogether five steamers for Glasgow owners, and 
three for other owners. Ferguson Brothers have two dredgers 
building, and among their other orders are a powerful dredger 
for New Zealand, and a large sand-pump dredger for the 
Thames Conservancy Board. Murdoch & Murray have still 
some steamers to build for the Amazon. 


for 


THE STEEL FREIGHT STEAMER SATILLA. 


The four freight steamers Satilla, Ocmulgee, Ogeechee and 
Ossabaw, built by the Fore River Shipbuilding Company, Quincy, 
Mass., for the Brunswick Steamship Company, operated by the 
Atlanta, Birmingham & Atlantic Railroad Company, have at- 
tracted considerable interest on account of the peculiar arrange- 
ment adopted for the cargo spaces and the placing of machinery. 
In the latter respect they follow in large measure the methods 
adopted on the Great Lakes, the engines being placed at the 
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extreme after end of the vessel. The Satilla was launched 
August 21 and the Ogeechee November 5, 1906. 

The ships are constructed of mild steel, and have a length over 
all of 313 feet, a breadth molded of 4o feet and a depth of 25 
feet 6 inches, the displacement being about 5,000 tons. They 
have been designed to carry a maximum of freight on an un- 
usually light draft, and in order to minimize broken stowage the 


FRONT VIEW 


pillars of the cargo holds, have been worked out on the girder 
system, with two large columns in each hold, eonnected at the 
head to a continuous deck girder. Special consideration has been 
given to the question of strength, which is in excess of that 
usually provided in freight steamers. The vessels have a straight 
stem and semi-elliptical stern. 

There are three large cargo holds provided with four hatch- 
ways suitably arranged for the rapid handling of freight. ‘Two 
of these hatchways measure 16 by 14 feet, while the other two 
are 12 by 14 feet. In each case the dimension of 14 feet is trans- 


OF THE PROPELLING ENGINE OF THE SATILLA, 


verse. In addition to these hatchways, there are four cargo ports 
on each side of the vessel, measuring in the clear about 10 by 7 
feet and arranged with sliding trolley doors. "The cargo holds 
are separated from each other by steel watertight bulkheads, 
which, with the other bulkheads on the vessel, divide her into 
seven separate watertight compartments. ‘These have been so 
arranged that any two adjacent ones may be flooded without 


SHOWING LIGHT BOX COLUMNS. 


These bulkheads would also 
act as effective barriers to the spread of a fire. 

The vessel is fitted with two steel pole masts, extending about 
60 feet above the deck, and each carrying four derricks, giving a 
total of two to each hatchway. The derrick booms have a 
length of 40 feet, and are capable of handling loads up to 7% 
tons. The derricks are stepped on strong steel tables, and are 
provided with powerful winches for handling the cargo in the 
most expeditious manner possible. There are eight of these 
winches in pairs, one winch for each derrick boom. 


Overcoming the reserve buoyancy. 
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THE NEW CARGO STEAMER 


To insure proper trim when the vessel is steaming light, deep 
trimming tanks have been‘arranged forward on both sides of the 
collision bulkhead. The water in these tanks would balance to 
any necessary extent the weight of the machinery, all of which 
is placed in the after fifth of the vessel’s length. 

The propelling machinery consists of one triple expansion sur- 
face condensing engine supplied with steam by two single ended 
Scotch boilers, the power being sufficient to give a continuous 
speed of 10.5 knots. ‘The engine has cylinders measuring 18, 
28% and 48 inches in diameter, with a stroke of 40 inches:: The 
high-pressure and ‘intermediate cylinders are fitted. with, piston 
valves, and the low-pressure with a flat slide valve. At full speed 
the engine makes 90 revolutions per minute. The grate surface 
of the two boilers is 130 square feet, and the heating surface 
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RESEMBLING A LAKE STEAMER. [Aj aj) al)_\i) 1, 11 4 


3,920 square feet, giving a ratio of 30.15 to’1. The products of 
combustion are discharged through a single stack with an out- 
side diameter of 7 feet 6 inches. sie 

The propeller has a pitch ratio of 1.083, the diameter being 12 
feet and the pitch 13 feet. The material is cast iron, in a single 
solid casting. - 

The usual pumping, drainage, sanitary and fire main system 
has been arranged, while an electric light installation of ample 
power has been installed. Steam steering and screw hand-gear 
have been fitted, with steering stations in the pilot house and on 
the quarter deck aft. There is also a powerful steam warping 
capstan. The anchor handling arrangements include a steam 
windlass, with operating: engines placed on the main deck for- 
ward under cover. : 
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TRANSVERSE SECTION OF THE SATILLA, SHOWING BOILERS, 


UPTAKES AND PIPING. 
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The officers’ quarters are located in the steel superstructure 
built around the engine and boiler casings, and are provided with 
especially well-lighted and ventilated state rooms for the officers 
and engineers. ‘Their dining saloon is placed at the forward end 
of the superstructure amidships, and provides seats for eight 
officers. The crew, firemen, oilers and water tenders are berthed 
on main deck in way of machinery space. 

The superstructure is decked over, thus forming a bridge deck 
on which the life boats are stowed. ‘The pilot house and cap- 
tain’s room are at the forward end just in front of the funnel. 
The captain’s suite comprises a bed room and sitting room, with 
a gangway leading to the dining saloon. 


COLD STORAGE ON BOARD SHIP. 
PART IX. 


BY SYDNEY F. WALKER, M. I. E. E. 


FAULTS IN EVAPORATING COILS. 


Faults in evaporating coils are very similar to those in con- 
denser pipes. ‘There may be leaks at joints, allowing the 
refrigerant to leak out, with the results explained, and if the 
evaporator is employed to cool brine, which is used for the cold 
chambers, and the system is allowed to stand for a certain time 
during the day, and even in some cases when not, a small quan- 
tity of the brine will probably work its way into the evaporator 
coils, and will give rise to the troubles already described. With 
ammonia, a leak into the brine tank is made manifest by the 
smell and a litmus paper test, and should be immediately seen to 
by pumping the refrigerant out of the evaporator coils, emptying 
the brine tank, and examining all joints, if necessary, with air 
pressure, as described. 

Another source of trouble with the evaporator coils has 
already been alluded to, the deposit on the outside or the inside 
of the pipes. Where the evaporator coils are carried right into 
the cold chamber, they very frequently become covered with a 
coating of ice. This should be cleared off periodically. Where 
the evaporator is employed to cool brine in a brine tank, the 
salts contained in the brine are sometimes deposited on the 
outside of the pipes, forming a crust, as explained in connection 
with the condenser coils, which resists the passage of the heat 
from the brine to the refrigerant, with the result that a smaller 
quantity of work is done, a smaller quantity of heat is lifted at 
each stroke of the compressor, and either the compressor must 
run faster, or the temperature of the brine will go up. ‘The 
same thing will happen if there is a deposit of oil or any other 
substance on the inside of the evaporator. pipes. 

The fact that the evaporator coils are working badly will be 
known by two things, the temperature of the room or the brine, 
or the air it is cooling will rise, and the gage pressure on the 
end of the coils will also rise, because the gas is not properly 
expanded down. ‘The remedy is, to examine the evaporator 
coils on the outside, periodically, and to clean off any deposit 
that is formed. This applies also to the condenser coils, and 
the cleaning off should be done by means of a brush which goes 
right down into the condenser, or the evaporator tank, and gets 
at every part of each of the pipes to be cleaned. 

Where the deposit is on the inside of the evaporator coils, 
there is only one remedy, disconnection and blowing through 
with steam and air, as already described, though the matter may 
be temporarily put right by increasing the speed of the com- 
pressor, where the compressor will stand it, or by opening the 
regulator valve widely where there is a margin available. The 
piston speed of refrigerating compressors is very low, usually 
not more than 180 feet per minute, and it is not wise to run 
them faster, because it is apt to lead to heating of the com- 
pressor. But on occasion they may be run slightly faster, pro- 
viding that it is done with care, and where it is a case of 
necessity. When this is done, however, the compressor should 


be very carefully watched for any heating, and anything of the 
kind immediately attended to. 

It may happen that one or more of the refrigerator coils are 
not doing their work, and from that cause the quantity of heat 
taken out is less than it would be, approximately in proportion 
to the number of dead coils. ‘The evaporator coils that are not 
doing their work may be known by the absence of the frost on 
the coils themselves, or where they are immersed in a brine tank, 
on the short exposed piece of pipe leading to the header. Where 
this happens, the faulty coils should be temporarily bridged over, 
disconnected from the service, and examined, care being taken, in 
the case of ammonia, to remove the ammonia either from the 
faulty coils themselves, or, if that cannot be done, from the whole 
of the evaporator coils, before disconnecting. 


TROUBLES WITH COMPRESSOR VALVES. 


Marine engineers hardly need reminding that valves give 
trouble. ‘The compressor valves, as explained in the descriptive 
part of these articles, are kept on their seats by powerful springs, 
the valve box either being part of the casting forming the end 
of the compressor cylinder, or in some cases being screwed on 
the outside. In all cases there is the usual valve rod moving in 
and out as the valve opens and closes, and there is the usual 
trouble that the valve rod may be bent, or that grit may get 
between the valve and its seat. In either case leakage may re- 
sult; leakage of the suction valve meaning the expulsion of a 
portion of the charge, in place of its being compressed to its 
proper pressure; and leaking of the delivery valve meaning a 
reduction of the pressure at which the gas is delivered to the 
condenser, since there will be a certain amount of suction, as the 
piston returns after the compression stroke. ‘There is only one 
rule applying to this class of fault,—watch the working of the 
valves, and examine them as often as convenient. Usually their 
proper action, or the reverse, may be heard. 

There is a more troublesome fault in connection with valves, 
where the valve rod is slightly bent, and that is, an intermittent 
sticking. The suction valve may not properly open on one stroke, 
while it may open on another, and the delivery valve the same. 
The result of this is, the action of the compressor is irregular, 
and this is shown by the throw of the gages. Watching the 
gages, as advised above, will in a great many cases show trouble 
in time. 

The same remarks apply to leakage past the piston. This 
arises when the piston leathers are partly worn out, and the 
result is, the gas is not compressed to its proper pressure, the 
condenser pressure falling and the evaporator pressure rising. 
Again, when this happens, make an examination of valves and 
piston at the earliest opportunity, unless meanwhile it has been 
shown that the fall is due to some other cause. 

If either valves or piston are suspected of leaking, the fact 
may be ascertained with a fair amount of certainty by closing 
the regulator valve, and continuing to run the compressor. As 
the gas is being gradually drawn over from the low pressure 
evaporator side to the condenser side, the pressure on the evapo- 
rator side will gradually fall, and in a certain number of revolu- 
tions which the manufacturers will give (in one case it is 200 
revolutions), the pressure will come down about 80 percent—in 
the case of carbonic acid, from 25 atmospheres to 5 atmospheres. 
If the pressure does not come down, it is evident that the gas 
is leaking past the piston or the valves, and they should be 
examined. 


TESTING THE GAGES. 


Gages, unfortunately, sometimes vary, even the best, and when 
carefully handled, and it may therefore happen that misleading 
indications will be given. The only way to test the gages at 
sea, or anywhere away from a physical laboratory to which they 
can be sent, is by stopping the compressor, opening all the valves, 
and allowing the system to settle down. ‘The whole of the 
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refrigerant then assumes one temperature and one pressure, the 
temperature of the brine tank, and consequently the gages at 
the condenser and at the refrigerator should indicate exactly the 
same. If they do not, comparison should be made between them, 
and the only thing that can be done is to bear in mind that there 
is this difference, and the “freezer” engineer may be guided in 
reading the indications of his gages by the fact that they do indi- 
cate differently. 

When it is found that the gages do not indicate alike the earli- 
est opportunity should be taken of either changing gages or 
having them tested. Gages of all kinds are very difficult indeed 
to construct accurately. In the United Kingdom, manufacturers 
keep standard test gages, which are frequently compared with 
those in service, and periodically sent to them for comparison 
with the standard instruments there. 


FAULTS IN THE BRINE CIRCULATING SYSTEM. 


Brine circulation is adopted, as explained in the early part of 
these articles, for two reasons. Where ammonia is the refriger- 
ant, it is a very serious matter if any of it escapes into the cold 
chamber, where meat or other produce is stored. With carbonic 
acid this difficulty almost disappears. It quite disappears if a 
proper system of ventilation is employed, so that the air in the 
cold chamber is changed, and the vapors given off by the produce 
are carried away. In any case it would have to be a somewhat 
large leak that would cause any serious inconvenience. 

The other reason for employing brine, and it is particularly 
applicable to shipboard work, is, that it enables the engineer to 
carry different holds or different cold chambers, at different 
temperatures, and all from one set or plant. The case is by no 
means infrequent where some of the holds are carrying, say, 
frozen mutton, while one or more of the others are carrying 
chilled beef. Frozen mutton may be frozen as hard as you 
please, and it is only a question of keeping the temperature low. 
With chilled beef the matter is quite different. A fall of tem- 
perature beyond a degree or two is just as fatal as a vise of tem- 
perature. In fact, a rise of several degrees of temperature, pro- 
viding that the subsequent cooling does not take place too rap- 
idly, will do far less harm than a fall of temperature. Anything 
in the nature of freezing, where chilled beef, fruit, or other sub- 
stances that must not be frozen are carried, is fatal. : 

With brine circulation the engineer is completely master of 
the situation, provided that his plant is properly laid out, and 
that it is properly attended to. With this arrangement, as ex- 
plained, the brine is cooled by the evaporator coils in one or 
more tanks, and the cooled brine is pumped to the brine grids in 
the different holds or cold chambers, where it extracts the heat, 
returns to the evaporator tank at a higher temperature, delivers 
up its heat. and commences its round again, and so on. 

Brine again is employed because it has a lower freezing tem- 
perature than water. It is hardly necessary to point out that it 
would be impossible to circulate water at a temperature below 
freezing point, but the addition of any solid to water, providing 
the solid is properly dissolved, immediately lowers the freezing 
point. In the case of chloride of calcium, which is the substance 
nearly always employed, almost any degree of temperature can 
be carried, providing that the solution carries a sufficient per- 
centage of the chloride. With 1 percent of chloride the freezing 
point of the solution is 31 degrees F.; with 5 percent it is 273 
degrees F.; with 10 percent it is 22 deerees F.; with 15 percent 
it is 15 desecs F.; with 20 percent it is 5 degrees F.; and with 
25 percent it is —8 degrees F. From 15 to 20 percent is the 
strength of solution usually carried, where freezing tem- 
peratures are required, but there is no reason to carry this 
strength of solution, where the higher temperatures are carried 
for chilled beef; 29%4 degrees F., and in the neighborhood. 

It is a disadvantage to employ a too dense solution of the 
chloride for two reasons. In the first place, the greater the 
quantity of chloride in the solution, the lower is the specific heat. 
With 1 percent of chloride the specific heat of the solution is 


0.996, practically the same as water. With 5 percent it has sunk to 
0.964; with Io percent to 0.896; with 15 percent to 0.860; with 
20 percent to 0.834; and with 25 percent to 0.79, approximately. 
This means that with a 20 percent solution, approximately, the 
heat carrying power of a given quantity of the solution is 15 
percent less than that of water, and this means that a larger 
quantity of the solution must be circulated to carry off the 
same quantity of heat from the cold chamber, the air, etc. 


The other disadvantage is, the greater the density of the solu- 
tion, the greater the tendency to deposit on the pipes in which 
the solution is circulating, and on the evaporator pipes, in the 
evaporator tank. And this leads to one of the possible faults. 

As in all these cases, there are two possible sources of failure, 
leakage and obstruction. If the joints of the brine pipe leak, 
there is not the same quantity of brine circulating, and therefore 
there is not the same quantity of heat carried off. ‘This trouble 
is very easily located, and the marine engineer can be trusted 
to grapple with it without difficulty. But the other possible 
source of trouble, the obstruction, is very much more serious, 
very much more difficult to discover, and very much more diffi- 
cult to put right. The same rule applies in this case that has 
been given in connection with the compressor, and so on, “watch 
the gages.” In this case the gages are the thermometers. When 
everything is working properly there will be a certain difference 
of temperature between the ingoing brine and the outgoing brine, 
from any given cold chamber. If there is an alteration in these 
quantities, if the incoming brine is at a higher temperature than 
it should be to produce the proper extraction of heat, the fault 
is to be found probably in the evaporator tank. ‘The heat is not 
being properly extracted from the returning brine, and there- 
fore it is not setting out at the low temperature it should have. 
The evaporator coils may not be doing their work properly, as 
described in the previous notes, or again, there may be a deposit 
on the inside of the brine pipes, which is preventing the heat 
from being extracted from the brine, as mentioned several times 
above. 


Another possible cause of trouble with brine circulation arises 
when the brine is not sufficiently strong to withstand the low 
temperature of the evaporator tank. It will be understood that 
this is the other side of the question. As explained, the solution 
must not be too strong, for the reasons named. It also must not be 
so weak that in passing through any part of the system, say the 
evaporator coils, even a small portion of it will freeze. When 
this happens there is a formation of ice upon the outside of the 
evaporator coils, and this ice has the same effect, to a certain 
extent, in preventing the passage of heat from the brine to the 
refrigerant, as the deposit of the salt would. 

The methods adopted where brine circulation is employed, with 
frozen produce, and with chilled produce, are sometimes quite 
different. It is evident that with frozen produce, all that is nec- 
essary being to maintain the temperature below a certain figure 
during the whole twenty-four hours, if a store of cold is pro- 
vided in the hold or cold chamber, in the shape of a quantity of 
brine whose temperature is reduced to a certain figure, the plant 
may be worked for only a certain number of hours a day, the 
store being maintained at its temperature for the remainder of 
the time by drawing upon the reserve of cold in the brine store. 
This plan has a great deal to recommend it, and is often employed 
on shore. It has one obvious advantage, in that it allows of a 
smaller staff being employed. One “freezer” engineer, and per- 
haps a greaser, can run the plant for, say, a couple of watches 
during the day, get the brine to its temperature, and allow it to 
look after itself, with an occasional look at the thermometers, 
for the remainder of the twenty-four hours. ‘The only thing 
necessary, and it involves only a very simple calculation, is that 
there shall be a sufficient quantity of brine, held at a sufficiently 
low temperature, to provide the necessary cold for the sixteen 
or eighteen hours during which the plant is not working. From 
the figures given for the specific heat of the brine solution, the 
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above calculation is easily made for a given size of hold or cold 
chamber, with a given quantity of produce stored in it. 

With chilled meat, fruit, or produce which must not be frozen, 
and the temperature of which must not vary more than a very 
few degrees, it is necessary to run the plant continuously during 
the whole twenty-four hours; and further, the rise of tempera- 
ture in the brine supplying the hold in which the chilled beef or 
fruit is held should be allowed to be only a very few degrees 
between the inlet and outlet. Again, the temperatures on the 
inlet and outlet pipe of each hold and of each portion of each 
hold, will be a guide to the “freezer” engineer, as to what is 
going on inside the hold, or that portion of the hold. If the 
temperature on the outlet is higher than proper working shows 
is best, evidently more heat from some cause is being given off 
inside, and it would probably be wise to deliver a larger quantity 
of the brine to that hold or that portion of the hold. On the 
other hand, if the temperature at the outlet is lower than the 
normal, it shows that there is very little difference in temperature 
between the brine and the air in that portion of the hold, and 
as this may mean that the temperature there is lower, or may 
become lower than it should be, the quantity of brine passing is 
lessened. ‘This is done, of course, by means of the circulating 
pumps, and by the valves on the pipes and headers. 

It will be wise, in the case of chilled meat and fruit, to check 
the indications of the thermometers in the brine, by thermome- 
ters in the stores themselves, and, for this purpose, thermometers 
arranged to indicate the temperature inside on some apparatus 
outside are of great service. There are several forms of elec- 
trical. apparatus on the market which will accomplish this. In 
particular, there is a series of instruments made by the Cam- 
bridge Scientific Instrument Company, of Cambridge, England, 
and, the writer believes also, by firms in America, in which the 
variation in the resistance of a platinum wire is made to show 
the temperature tale inside of a cold store, at an indicating or 
testing board, on the outside in the engineer’s room, or in any 
other convenient position. 


The rationale of the arrangement ‘is, the electrical resistance 
of all metals increases with a rise in temperature, and decreases 
with a fall in temperature, in a certain definite proportion, for 
each degree of rise or fall. If, therefore, an electric circuit is 
formed, including a small piece of platinum wire, a source of 
current and an electrical indicating apparatus (it may be a gal- 
vanometer, calibrated in degrees F. or C., the platinum wires 
being fixed upon the tubes arranged to be placed in the cold 
store, and the connecting wires being led through insulated tubes 
in the walls of the store to the indicating apparatus), every rise 
and fall of temperature will be seen at the indicating point, and 
may also be recorded upon a chart, in a manner similar to 
barometric and other records. 


There are other arrangements worked electrically, in which a 
rise of temperature of a certain number of degrees closes an 
electric circuit and drops an indicator in the engineer’s room; 
a fall of temperature of a certain number of degrees closing 
another circuit, and dropping another indicator, and so on. But 
the electrical thermometer, giving its own records upon a dial 
or chart, is, in the writer’s opinion, far preferable. 

It has one disadvantage, especially for seagoing work—it is 
necessarily delicate; but it is perfectly possible to protect the 
platinum wire in such a manner that even the knocking about in 
a very heavy seaway will not easily damage it, and the sure 
indications the thermometers give are worth a great deal of 
trouble to obtain, where such important results follow, as in the 
case of a variation of temperature with chilled meat, fruit, etc. 
With such a set of thermometers, and a careful attendant con- 
stantly watching the thermometers on the brine pipes and in the 
cold stores, it should, in the writer’s opinion, be perfectly practi- 
cable to carry chilled meat, fruit, etc., for long voyages, six weeks 
or more, providing that the other points that have been: men- 
tioned in connection with the operation of the plant-are attended to. 


PREPARING THE BRINE SOLUTION. 


It is very important indeed that the brine solution should be 
carefully prepared. It is not sufficient to take a tub of water 
and throw some calcium chloride into it, and allow it to dissolve. 
A certain definite quantity of the calcium chloride should be dis- 
solved, in a certain definite quantity of water, and the purest 
water, distilled if possible, should be employed. On no account 
should sea water be employed, either as a solvent for the calcium 
chloride, or to take its place. A brine is made from common 
salt which answers all the requirements of a brine solution, if 
made in the proper strength, according to the temperature to 
which it has to be subject; but it is not wise to employ a salt 
brine solution, if calcium chloride can be obtained. 

The reason is one that will be very familiar to marine engi- 
neers. Common salt acts chemically upon almost every metal 
with which it comes in contact, and particularly upon iron, while 
calcium chloride has practically no action upon iron, as long as 
it is pure. Where calcium chloride is employed, it is much better 
to use plain iron pipes than galvanized iron. Calcium chloride 
acts chemically upon zinc, with a liberation or hydrogen, and 
sometimes consequent troubles. 

If the engineer is obliged to employ any salt for his solution, 
owing to his being in a port where calcium chloride is unobtain- 
able, the following are the figures he has to work to: With 1 per- 
cent of common salt the freezing point of the solution is 30% 
degrees F.; with 5 percent it is 25 degrees F.; with Io percent 
it is 18 degrees F.; with 20 percent it is 6 degrees F.; and with 
25 percent 5 degrees F. It will be seen that the freezing points 
are a little under those of the solution of calcium chloride. The 
specific heats are as follows: With I percent, 0.992; with 5 per- 
cent, 0.960; with 10 percent, 0.892; with 20 percent, 0.829; and 
with 25 percent, 0.783, about. ‘There is very little difference 
again between the specific heats, though calcium chloride has 
slightly the advantage. If common salt is employed temporarily, 
as a brine solution, it should be made only with pure distilled 
water, or if distilled water is not obtainable, the purest water 
that can be had. Fresh water in any case, and the earliest 
possible return to the use of calcium chloride, should be 
made, the brine pipes being thoroughly washed out before 
the calcium chloride is admitted into them. 


In preparing either the calcium chloride or the common 
salt solution, the best plan is to hold the salt either in a bucket 
with perforations, or in a cage, or something similar, weighing 
the proper quantity of the salt for a definite quantity of 
solution into the bucket or cage, and then either immersing the 
whole in a vessel containing the definite quantity of water to 
make the proper density of solution, or pumping the water in 
over the cage into a vessel arranged to hold it, and allowing 
the whole to settle, etc. 

There is another point which ought to be mentioned. Com- 
mercial calcium chloride too often contains impurities, even as 
much as 25 percent of common salt, and if a solution is made 
up from this substance, chemical actions will take place 
between the calcium chloride and the common salt, leading to 
a reduction in the efficiency of the system. ‘That is to say, 
a definite quantity of a given solution, passing through a cold 
chamber in a given time, the liquid having been cooled to a 
given temperature, will not absorb the same quantity of heat 
as the pure solution of calcium chloride or sodium chloride 
would have done. In addition to this, in working, the sodium 
chloride, being less soluble than the calcium chloride, is apt ~ 
to somewhat freely deposit on the inside of the pipes, with 
the results that have been mentioned. When buying calcium 
chloride, therefore, it is wise to test it, and the best test 1s, 
by making a small quantity of solution, of a definite density, 
and taking its freezing point. ‘That is to say, freezing it, as can 
easily be done where there is a refrigerating plant on the 
ground, and taking the freezing point with a thermometer. 
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Calcium chloride and sodium chloride are very much alike 
in appearance, and, in addition, commercial calcium chloride con- 
tains, On an average, 25 percent of water, and will absorb from 
half to nearly all its own weight of water when the conditions 
are favorable. In America the calcium chloride, in its com- 
mercial form, comes from the makers in a solid cake inclosed 
in air-tight thin iron drums. Before use, it has to be broken up 
into lumps, the lumps being put into the cage or bucket, as 
explained. . 
(To be concluded.) 


The First English Motor Cargo Boat. 


BY FRANK C. PERKINS, 


The sea-going motor barge Pickford’s Wasp is said to be the 
first English motor cargo boat, and it is of particular interest on 
this account, as it shows how the paraffin and gasoline engine 
has entered the field, not only of handling freight on land by 
means of the motor truck, but also for future use to a consider- 
able extent at least on lakes and rivers for similar purposes. 
This English single screw barge is fitted with a 26-horsepower 
Kromhout motor, constructed by Messrs. Pickford, Ltd.,.and de- 
signed by D. Goedkoop, Jr., of the Kromhout Motor Works, of 
Amsterdam, Holland. It is a single cylinder engine with crank 
revolving in an inclosed oil retaining: case. ‘The ignition is. elec- 
tric low tension, with oscillating magneto driven from. the same 
shaft as the exhaust valve, with make and’ break contact moved 
from the oscillating lever of the magneto apparatus. 

The fuel is Russian petroleum, the»density* varying between 


0.820 and 0.840, the average flash point being 83 to 84 degrees, 


with a motor winch capable of lifting a half ton, and located in 
the engine room. 

This barge is built of mild steel, the peak being about 2 feet 
8 inches long, taken at anchor chain. The propeller frame is 3 
by I inch and the stern frame 3 by I inch, while the rudder 
head is 2%4 inches and the rudder plate 3¢-inch (single), the 
outside plating being ™%4-inch and the frame spacing 16 inches. 


The frames are 2 by 2 by %4-inch, and the floors 6 by %-inch, 
is 3/16-inch and the ceiling 1% inches. 


The 


while the deck 


.. PIOKFORDS ~ 


THE MOTOR CARGO BOAT PICKFORD’S \WASP, 


DECK VIEW OF THE NEW MOTOR PROPELLED CARGO BOAT PICKFORD’S WASP. 


Abel’s close test. While the above specific gravity and flash 
point are recommended, the motor will run on more refined oils 
or cruder oils with very good satisfaction. It is stated that two 
Kromhout tugs supplied with Borneo oil are working success- 
fully in Asia, the density being 0.850, and the flash point 73 de- 
grees, in this case, by Abel’s close test. It is stated that the 
starting charge can be of any density from 0.680 to 0.720, while 
the ordinary motor spirit or gasoline necessary for starting can 
readily be obtained in almost all parts of the world. 

The Wasp is 55 feet 6 inches long and 12 feet 3%4 inches 
beam, with a draft when loaded of 3 feet 6 inches. She has a 
capacity of 20 tons deadweight, and 33 tons cubic measurement 
on 3%4 feet draft. She has a speed of 714 knots, and is provided 


beams are 3 by 2 by %4-inch, and those along the side hatch 2 by 
2 by %4-inch. This data is given in detail, as steel boats of this 
type are not extensively used with internal combustion engines. 

The mast and derrick are of pine, and the steering wheel of 
teakwood, brass mounted, is so placed that the helmsman can 
handle the boat and engine from a strong shelter arranged around 
the wheel. Ait of the engine room is a space to be used for stores. 


We trust that Vickers, Sons & Maxim, Ltd., have no grudge 
against us for having on page 462 of our December number in- 
advertently transferred their works from Barrow-in-Furness to 
Elswick. ry ran a 
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CONTRACT TRIAL PERFORMANCE OF THE UNITED 
STATES BATTLESHIP MINNESOTA. 
BY A. F. BOWEN AND H. B. GREGORY. 
GENERAL DESCRIPTION. 

The Minnesota* (Battleship No. 22), built by the Newport 
News Shipbuilding & Dry Dock Company, Newport News, Vir- 
ginia, is one of the twin-screw battleships of the Vermont class, 
authorized by Congress in an act approved March 3, 1903. ‘The 
contract for the Minnesota, signed June 20, 1903, provided for 
the delivery of the completed vessel within forty-two months 
from that date; that is, on or before December 20, 1906. ‘The 
keel was laid October 27, 1903, and the vessel launched April 8, 
1905. The contract price for the vessel, exclusive of armor, 
armament, etc., which are supplied by the government, is $4,110,- 
000, of which $3,110,000 was allotted for the hull, and $1,000,000 
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76 feet 514 inches 
76 feet Io inches 
5.856 


3readth, molded 
Breadth, extreme 
Ratio length to beam 
Depth molded to main deck side at midship sec- 


[a (O)) Rae NOIR ee ian ae tia Somamne als Cle oe 43 feet 13% inches 
1D ye: bane ENE USE Gives, Sto atoud outa ino mamas clo ddd 24 feet 6 inches 
Displacement, normal—24 ft. 6 in. draft...... 15,970 tons 
Displacement, per inch—24 ft. 6 in. draft...... 63.2 tons 


1,808 square feet 
26,560 square feet 
44,500 square feet 


Area of immersed midship section............ 
Aiea (on) the load) watersplaneseeeeeeacacserce 
Area of wetted surface at normal draft....... 


Center of gravity of L.W.L. plane aft of M.S... 4.4 feet 
Center of buoyancy above bottom of keel...... 13 feet 4 inches 
Centerniofbuoyancysattno teen Sees ‘ 0.765 feet 


Transverse metacenter above center of buoyancy 18 feet 914 inches 


for the machinery. Longit’nal metacenter above center of buoyancy.538 feet6 inches 
THE STARBOARD ENGINE OF THE BATTLESHIP MINNESOTA, LOOKING FORWARD, AS ERECTED IN BUILDERS’ SHOP, 

The guaranteed speed of the Minnesota was 18 knots, to be Coefficient of fineness—block................- 0.6592 
maintained for four consecutive hours, on a mean draft of 24 Coefficient of fineness—midship section....... 0.9604 
feet 6 inches, corresponding to a displacement of about 15,970 Coefficient of fineness—L.W.L,. plane.......... 0.7683 
tons. The désigned power to produce this speed was about 16,500 Coefficient of fineness—cylindrical........... : 0.6963 
collective indicated horsepower of propelling machinery, at about Number of frames (spaced 4 feet throughout). II2 
120 revolutions per minute of the main engines; this to be Number of watertight compartments......... 314 


attained at an average air pressure in the fire rooms of not more 
than 2 inches, with a maximum air pressure of 214 inches. And 
it was further stipulated, that the vessel should be subject to an 
endurance trial, under all boilers, of twenty-four hours con- 
secutive duration in the open sea, at an average of not less than 
13,200 indicated horsepower. A standardization run was also re- 
quired by the department. 


HULL DIMENSIONS. 


Length between perpendiculars (also L.W.L.).450 feeto inches 
WengthSovermalliea pe rycetuiiackc ice ee eee 456 feet 4 inches 
Projection ofsram! forward of. Py... eee 6 feet 4 inches 


*For dock trial, see page 468 of our issue for December, 1906. For 


launching, see page 251, June, 1905. 


In general, the particulars of arrangements and outfit are the 
same as those of the Louisiana;* but the following items may 
be mentioned: f 

The hawse pipes enter the main deck, and the anchor chains 
lead to the windlass house, which projects through the deck. 
Bill boards and cranes for each of the sheet anchors, Navy type, 
are on this deck. ‘The Baldt type of anchor is used for the 
bowers, and is stowed in the hawse pipes. ‘The wireless telegraph 
station is also located on this deck, in the after part of the super- 
structure. i * 

The protective deck extends the entire length of the ship, and 
is 3 inches thick on the slope and 1% inches on the flat. The 


*See INTERNATIONAL MARINE ENGINEERING, May, 1906, pages 165 to 
174, for complete data of trial and description of ship. 
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space between the protective and berth decks is utilized for 
stores, except abreast the fire rooms, where it is used for coal. 

On the upper platforms are the magazines, handling rooms, 
store rooms, forward and after dynamo rooms, and steering en- 
gine room. ‘The lower platform contains the forward and after 
torpedo rooms, magazines, and store rooms. In the hold are 
store rooms, magazines, chain lockers, coal bunkers, engine and 
boiler compartments and trimming tanks. There are thirty-four 
coal bunkers, twenty-four in the hold and ten on the protective 
deck, with a total capacity of 2,403 tons, at 43 cubic feet to the 
ton. 
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the hull, the ship’s sides are protected by upper and lower case- 
mate armor 6 inches and 7 inches thick respectively. Forward 
and aft on the main deck are the two 12-inch elliptical balanced 
turrets, turning over circular barbettes. The armor for these 
turrets is 12 inches thick on the port plates, and 8 inches thick 
on the sides and back. ‘There are also four 8-inch elliptical 
balanced turrets, having port plates 6%4 inches thick, with back 
and sides 6 inches. 
ORDNANCE. 

Main battery: four 12-inch breech-loading rifles; eight 8-inch 

breech-loading rifles; twelve 7-inch rapid-fire rifles. 


STARBOARD 


There is one Hyde Windlass Company steam windlass, capa- 
ble of hoisting two anchors of approximately 17,600 pounds each, 
at a speed of 6 fathoms per minute. The windlass is driven by 
a double upright engine, with steam cylinders 17 inches in di- 
ameter, and 14 inches stroke, located on the gun deck, and con- 
nected to the windlass through a vertical shaft and a set of worm 
and bevel gears. 

ARMOR. 

A complete waterline belt, 9 feet 3 inches wide amidships, is 

fitted from stem to stern. In wake of the machinery the armor is 


II inches thick at top and 9 inches at the bottom. On the quar- ~ 


ters, the armor is reduced to 9 inches at top and 7 inches at the 
bottom, then to 7 inches at top and 5 inches at bottom, then to 
5 inches constant thickness, and finally to 4 inches constant thick- 
ness. Above the main belt, and covering the central portion of 


MAIN ENGINE OF UNITED STATES BATTLESHIP MINNESOTA, 


LOOKING AFT. 


Secondary battery: twenty 3-inch 50-caliber rapid-fire rifles; 
ten 3-pounder semi-automatic Hotchkiss rapid-fire rifles; two 
I-pounder automatic guns; two .30-caliber machine guns. The 
ship has also four 21-inch submerged torpedo tubes, two 
forward and two aft, with complete outfit of compressors, ac- 
cumulators, etc. 

_ PROPELLING MACHINERY, 

There are two main engines, of the four-cylinder, vertical, in- 
verted, direct-acting, triple expansion type, placed abreast in 
two separate watertight compartments, with communicating 
watertight door in the center line bulkhead at the working plat- 
form. The order of the cylinders, beginning forward, is: forward 
L. P., H. P., I. P., and after L. P. The crank sequence is: H. P., 
IP. F. L. P., and A. L. P., all crank angles being ninety de- 
grees. The engines are right and left, and turn outboard when 
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going ahead. The designed indicated horsepower of the main 
engines was 16,500 at about 120 revolutions per minute, with a 
steam pressure of 250 pounds at the high-pressure steam chest. 

The H. P. and F. L. P. cylinders and the I. P. and A. L,. P. 
cylinders are securely bolted together, but there is no rigid fas- 
tening between the two cylinder pairs thus formed, which are 
guided together to prevent athwartship motion, but allowing 
fore-and-aft play for expansion. 

The cylinders are supported on twelve forged steel cylindrical 
columns, tied fore and aft by heavy cast steel horizontal I-braces 
and forged steel horizontal and diagonal rods, and strengthened 
athwartships by forged steel X-frames, extending from top to 
bottom of the columns, and horizontal tie rods at the center of 
the columns and X-frames. The*engines are also stiffened by 
fore-and-aft and athwartship tie rods between the cylinders of 
opposite engines, and between the forward and after engine 
room bulkheads and the éngine cylinders. 


o 
\ 


Stern tube shafts, diameter, inches 
iPropellenmsshartsuciameterusii chester ee 5006 MOA 

The auxiliary machinery is, in general, the same as that of the 
Lowisiana.. It may be noted, however, that the thickness of 
the tubes of the two main condensers is of No. 16 B. W. G., or 
0.065 inch, instead of No. 18 B. W. G., or 0.049 inch. ‘The same 
may be said with regard to the four auxiliary condensers. 

All the living spaces are heated by steam radiators. ‘The heat- 
ing system is divided into thirteen independently controlled 
circuits (including galley, pantry, and wash room circuits). Each 
radiator is also independently controlled. In this way any cir- 
cuit or radiator may be shut off without interfering with the 
balance of the system. Steam is supplied. from the auxiliary 
steam line, reducing valves being fitted at all connections. 

A pneumatic plant is provided for the purpose of operating 
pneumatic tools and cleaning boilers. It consists of an air com- 
pressor and accessories located in the forward end of the port 


THE UNITED STATES BATTLESHIP MINNESOTA STEAMING AT 18.74 KNOTS ON STANDARDIZATION RUN NO, 2. 
(Copyrighted, 1906, N. L. Stebbins.) 


The main valves are of the single ported piston type. They are 
built up with top and bottom cast steel heads, anda steel distance 
piece between the heads. Each head is fitted with a single cast 
iron packing ring and cast steel follower. The H. P. cylinders 
have one valve and the I. P. and L. P. cylinders two valves each. 
A balance piston, fitted at the top of each valve stem and work- 
ing in a small cylinder in the top of the valve chest cover, is 
provided to relieve a part of the weight of the valve gear, which 
is of the double bar Stephenson link and sliding block type. ‘The 
H. P. valve stem connects direct to its link block, while the two 
stems of each J. P. and L. P. cylinder are secured to a cross- 
head, which in turn is connected to the link block. 

The main engines are duplicates of those of the Louisiana. 


(Cybtoleg, IRL IP, Ghamnenar, iINeSs ooo cuccoccdocooocccecs 32 
IL IP bemoan, SHEN. 6.6 oovace coconococduooos 53 
IL, 125 (@)p GheavaenGeSe, WANES, odccccccooccocesdes 61 
SRO. Ost ILD EWOMG, THANE 5 655 oo coo osuooussoouuGoodoun 48 
Piston valves, H. P. (1 each cylinder), diameter, inches... 17% 
I. P. (2 each cylinder), diameter, inches.... 109 
I. P. (2 each cylinder), diameter, inches.... 19 
INGE Bie, Owe I, IP, Woy TEI, IP, MSO, TAOS oo scoocoocusoo 2.659 to I 
Net area of L. P. pistons (2) to H. P. piston, ratio... 7.046 to 1 
Connecting rods, length center to center, inches.......... 96 
Granksshattadianreteruinches er eta ene ear 1614 
Cranks pinedianreter inch ccyys yaar aa es re 17 
Crake WS, GHG, GATES! Sooodossbocgosscooconceccescce 19 
WOHEAESS, THGNES 4 guaodsscocbocesscnoocoewce 104 
ihrusteshatt diameter inches) 4.4504 Ge ne 151% 
collars; number in each’ shaft...+..+-scesees. 13 


ILO Dents, GHATS, WHONES oy chndoonosdoucocoocooncoosoonc I5y2 


engine room. ‘An air main is led through the engine and fire 
rooms, with branches to workshop and evaporator room, all 
fitted at suitable intervals with connections for attaching flexible 
hose for pneumatic tools, etc. 


SCREW PROPELLERS. 
The two built-up propellers are of manganese bronze, turning 
outboard when going ahead. ‘They have three blades and are 
designed as true screws. 


IDierantior Ge jomonelllere ~ oouddscocccocbovancc se00c0e 17.365 feet 
IDSiEkaNsne Ohe IE Gongodenocesdosnded soboonoedobdos 4.375 feet 
PitchiMasySete nica ice ea ol bee ee Tener 18.07 feet 
IPihielal, TRABIO) WO) GHENTNAISP 4 ooascoasecoocoscccsdacous T.0405 . 
Ritch madi tustablesbetwicenearen ts ae eeeer ae 17 and 19 feet 
Helicoidal (developed) area, square feet.......... 85.735 
Projected area, square feet ........ Rb aea ae Gate 72.78 
Diskvanea; square atectea ie bee CeCe eCn Gare 236.85 
Ratio, projected area to disk area............ eke 0.307 


BOILERS. 


Steam is supplied by twelve Babcock and Wilcox watertube 
boilers designed for a working pressure of 265 pounds per square 
inch, and arranged, two each, in six communicating water- 
tight compartments, with athwartship fire rooms between each 
two boilers. There are three smoke pipes, 8 feet 3 inches in- 


ternal diameter and 92 feet 5 inches above the grates. Four 


boilers connect to each smoke pipe. 


(CiemiSs; NATED Gooscoadpeoosescadssonccoovac,0eg Y HAA © Hines 
Wid hee ie ty een eee res 6 feet 6.576 inches 
GUNS HEHAAGD, DoAIRO ESE ooccocccoocacsaocc0000u000e 91.67 


alg botlerswisqtianem cebaeeremeererrer See LALOO!OO 
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CURVES PLOTTED FROM RESULTS OF STANDARDIZATION RUNS OF BATTLESHIP MINNESOTA. 


IDISRITbO? GEIS, SOMENRS WEEE soboocooon0dsbuudooobe PETAR OO! 
allsboilers})square; feet... soe: 52,752) 

Jaleeyebaye? GUREYES, o> SAMI GEIRIRYES 5 docoboucc00 00800004 47.06 

Grate surface + cross section smoke pipe ............ 6.850 


FA 


orsépower 


1 


Indicated H 


Speed in Kinots 
6. Ira 19 


SPEED-POWER CURVE FROM STANDARDIZATION RUNS. 


OFFICIAL PRELIMINARY TRIALS. 


The standardization method of trial was decided upon, and the 
government measured mile course off Rockland, Maine, was 
selected for the trial. The Minnesota sailed from Newport News 
on Saturday morning, October 20, 1906. On the run up the 
coast a forced draft run of about an hour and a half duration 
was indulged in, to satisfy the engineers that everything was in 
prime condition for the trials. Rough sea and occasional thick 
weather were encountered, and Rockland was not reached until 
a little after noon, Monday, October 22. 

As previously noted, this vessel was required to stand three 
distinct trials, as follows: first, the standardization run, for the 
purpose of establishing the revolutions and corresponding 
speeds; second, the four-hour full power run, to demonstrate the 
ability to maintain the contract speed for four consecutive hours; 
third and lastly, the twenty-four endurance run, at four-fifths of 
full power. The latter requirement is a new feature, this being 
the first vessel for the United States navy to be subjected to it. 

The standardization trial was run on October 24. ‘The morn- 
ing broke fine and clear, and the sea was smooth. Fourteen 
successful progressive runs were made over the course, the data 
obtained being shown in the table. The curves are plotted from 
this data. The results showed 114.5 revolutions per minute of 
the main engines to be necessary to make the contract speed of 
18 knots. 


FOUR-HOUR TRIAL, 


On October 25, the four-hour trial was run at sea, between 
Rockland and Boston. Thick weather, rough sea and a head 
wind were encountered, but an average speed of 18.851 knots 
was maintained for the four consecutive hours, thus exceeding 
the contract speed by 0.851 knot. The machinery plant worked 
admirably throughout the entire run. The coal used was hand- 
picked, put up in bags of 112 pounds each (20 bags to the ton) 
and an accurate record of the bags of coal burned during the 
four hours was kept, for the purpose of arriving at the coal 
consumption. 

The firing of the furnaces was controlled by an electric signal, 
automatically operated by a small motor. The furnace doors 
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were numbered as per sketch. The signal interval 
seconds, the cycle of operations being as follows: 


was 30 


FORWARD 


LrRqHarRHA2rEH4 


FIRE KAOSOM 


Fra 2H Be! 


AFT 


FIRING DIAGRAM, 


ist bell, fire No. 1; 5th bell, rake No. 1; 
ad bell, rake No. 2; 6th bell, fire No. 2; 
3d bell, fire No. 3; 7th bell, rake No. 3; 
4th bell, rake No. 4; _ 8th bell, fire No. 4. 


Thus each furnace was fired every four minutes. 


Boiler 
E 2 


Boiler 
G 


Boiler 
I 


Air Pressures in Inches of Water 


Steam Pressures in Pounds per sq.in,( Gage ) 


Boiler 
L 


CHART FROM STARBOARD FIRE ROOMS, FOUR-HOUR TRIAT,. 


The following men were on watch during the trial : 


Engine Rooms: 1 chief engineer, 6 assistant engineers, 4 maz’ 


) 


chinists, 26 oilers, 10 pump men, 2 store keepers; total, 49. 
Fire Rooms: 1 chief engineer, 3 assistant engineers, 28 fire- 
men, 30 coal passers, 6 water tenders, 6 blower men, 2 machin- 


gx su peu ban enna Te Te te te be eee ees 
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CHART FROM STARBOARD ENGINE ROOM, FOUR-HOUR TRIAL. 


aon (13,200 I. H. P.) by a good margin. 


ists; total, 76; grand total, 125. Two hundred and seventy-three 
men constituted the engineering force. 

The tabulated comparative figures between the Lowisiana’s 
trial performance and that of this vessel may be of interest. 
Both these vessels are identical in every respect, save the direc- 
tion of rotation of the propellers. 


Poumars Data from Four-hour Trials 
Propellers 
Turn 
5 ale 1, 7 Aami~ 
12,92, || Te, 156) |r, BI Sreees ee web me Slip |kn’ts ralty 
M. 12 M. Eng’s Total % oe 
Loutsiana.| Inboard IIg.1| 15,730 |127.68] 20,442 | 21,350 | 17.00/18.823] 197. 
Minnesota.| Outboard | 114.5] 15,140 |122.93] 19,896 | 20,572 | 14-01|18.851} 201.5 
Difference in favor 6 f 
TSH 4. 590 | 4.75 546 778 | 2.99| 0.028) 4.5 


The comparison 
propellers for this 


indicates an advantage 
design of vessel. 


in outboard turning 


Boiler }-2 
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Boiler |-280} 
K 


Air Pressures in Inches of Wat 


Steam Pressures in Pounds per sq.in,( Gage ) 


Boiler } 2: 
M_}270 


CHART FROM PORT FIRE ROOMS, FOUR-HOUR TRIAL. 


TWENTY-FOUR-HOUR ENDURANCE TRIAL. 
This trial, which was commenced at 8.00 P.M. on the day of 


» the four-hour trial, was at sea, between Boston and Newport 


Nem Excellent weather was encountered and an average 
H. P. of 15,116 was developed, which exceeded the require- 
The firing was con- 


trolled as on the four-hour trial, except that the interval 
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SYNOPSIS OF TRIALS. 


nty-Four 
Four-Hour Twenty E ou 
Starb’d Port Starb’d Port 
Steam pressures: 
XE IOUS, GEC ioc oncc0cpsb00dc0susNcee 275.6 245.19 
CHGINS OOH, BEVES 5 4 s0on00g000dc0000008 254 252.2 226.5 228 8 
EepraSteamches becag cla sana Soc00 250.8 221 225.5 
Ist}receiver, absolute.......)......).4 119 122.7 88.5 85.4 
Bal RICANS, ANSON, » ooouoscooooboac 40,1 39.7 31 29.9 
Wacuiumbinkg Condensers eee 26,2 26 .24 26,2 26,2 
Revolutions per minute: 
EEDIN CHEATS |. ss onsovocoonadadboovasG WB) WAS IO 1543 
ERI SEAS RE OB, 5 5o0000s0sqboesboones 122,93 113,92 
circulatings pum psee as eee eee 183 194 168,16 166,87 
CGE COBEN, 455 .scondbon occcbovasocc 349.2 349.4 
dynam Oxen ine sane aya naa ne 352 339.21 
Double strokes per minute: 
HOUT GBP HIV, 665 aooucoposoaudoocc 18 23.6 17.41 15.91 
main feed pumps........... een ste 32 36 21.64 22.13 
Hiregandsbil esp Ups steele 43.1 52.3 44.54 40.79 
auxiliary condenser air and circulat- 

LOR EDU Mp aac yacory eee Eee Oe 44.6 43.21 
Spcedloiiship win ofS tense see 18,851 17.939 
Slip of propellers, in percent of their own 

speed, based on mean pitch,.......... 13.78 14,01 II, 12 12,28 
Air pressure in fire rooms,in inches of 

iE eae Se Gee a RRM ae 5 ATA eon 0.94 0.6 
Cut-off, in decimal of stroke: 

Bis EG (AARC Ie oo cha ooooodacdeoncon 0.852 0.852 0.73 0.70 

1 IPs Cpe, 3. .sososnasonooocnocnsouee 0.726 0.726 0.73 0.73 

1515 Wp IR, GWAR. Sos oo oscccosovousonos 0.687 0,687 0,69 0.69 

Do Ws TPs CPTI, bo ccoconcasoucesecee 0.687. 0,687 0,69 0.69 
Mean effective pressures: 

Ley) LRA HI Sa cor oniadoeb oséaoadsdos. III.4  -112,2 108.3 109.5 

Ten Cy LLG Ci itsttiasd panier Bey nate 53.1 53.7 37.55 38.18 

Io Wh 14 GPEC, oo oanotdasesocoonocous 20,1 21.6 15.76 15.42 

PXo AUS) IFS CABENGTS? 5. Coobcooucdocohoooese 21.9 22.5 16.54 16,04 
Mean equivalent pressure, referred to com- 

bined area of L. P. pistons............. 57.1 57.94 45.43 45.36 
Indicated horsepower, main engines: 

1505 JR GOAMNCIEF. oo cacooossuaeoosondaaneac 2,688 2,713 2,430 2,443 

IG SCABIES S56 soe goansbonbaudadeonsue. 3,450 3,509 2,268 2,301 

1, 15 IPs CYC eo ococobaascoosooe 1,818 1,876 1,265 1,235 

ZA ee EVR CYL1T1 CG Canes SpenaseeoraaT 1,891 1,951 1,327 1,285 

ROLALS sae pr iad eee 9,847 10,049 7,290 7,264 

Total, both main engines ............. 19,896 14,554 

main air, circulating, feed and hotwell 

PUM PSi eye ep eent nea eer aya eRe 339 232 

all other auxiliaries in operation,...., 337 330 

Letalyallmachineny”l wen. sseees eee 20,572 15,116 
eRotalii. Heep hyper squttycrate mene 18,702 137A to 
SdiettapHen Sy iperitota lelqiline Pa emennee \ 2.564 Be Ce 
Temperatures, degrees Fahrenheit: ‘ 

atmospheres. oh Sac te man tee ie 58.7 61.6 cece 
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Steam Pressures in Pounds per sq.in, ( Gage ) 


CHART FROM STARBOARD FIRE-ROOMS, 


TWENTY-FOUR-HOUR TRIAL, 


Cr) 


Air Pressures in Inches of Water 


Piste 
Xi) 


Port Ford L. P. 


M.E.P.=21 
1.H.P.= 1826.5 


Stbd. Ford L. P. 


MEE P.= 21) 
T.H.P.=1816,0 


Port H. P. 


Stbd. H. P. 
M.E.P.= 113 


LH.P. = 2733.0 
SS 


LHP. =2764.3 


of 


Stbd. 1. P. 


Port 1. P, 


M.E.P.=52.1 


T.H.P.=5412. 


Stbd. A. L. P. 


I.H.P. =1922.5 


CARDS FROM FOUR-HOUR FULL-POWER TRIAL TRIP. 


between signals was increased to 60 seconds, making the firing 
period eight minutes instead of four. No coal tally was kept 


on this trial. a 
Each watch during this trial consisted of one chief engineer 


and the following number of men: 
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CHART FROM STARBOARD ENGINE ROOM, TWENTY-FOUR-HOUR TRIAL. 


Engine Room: 3 assistant engineers, 4 machinists, 12 oilers, 
5 pump men, I store keeper; total, 25. 

Fire Room: 1 assistant engineer, 24 firemen, 24 coal passers, 
6 water tenders, 3 blower men, I machinist, 1 ash hoist man; 
total, 60; grand total, 86. 


eral equipments are in all respects to the requirements of the 
Board of Trade and the Canadian Steamboat Inspection Act. 

There are two sets of inverted, vertical, direct-acting triple 
expansion surface condensing engines, having three cylinders 
working on cranks placed at angles of 120 degrees with each 
other. ‘The sequence is high, low, and intermediate when going 
ahead. ‘The engines, running at 130 revolutions per minute, will 
develop collectively 2,300 indicated horsepower. The cylinders 
are respectively 19, 30 and 49 inches in diameter, with a stroke 
of 27 inches.. There are cast iron liners in the high-pressure 
cylinders only.. The steam distribution valves are of the piston 
type for the high-pressure cylinders, trick type for the intermedi- 
ate-pressure cylinders, and double ported flat form for the low- 
pressure cylinders. Each is actuated by Stephenson valve gear 
of double eccentric link motion, with direct acting reversing gear. 
The columns are box section iron castings. Centrifugal pumping 
engines for supplying the circulating water are fitted for each 
condenser, but there is a cross connection, so that either pump 
can circulate through either or both condensers. 

Two sets of propellers are provided—a light set for summer 


LAUNCHING OF THE CANADIAN ICE-BREAKING STEAMER LADY GREY. 


The Lady Grey. 


We present a photograph of the new ice-breaking and survey- 
ing steamer Lady Grey, built by Vickers, Sons and Maxim, Ltd., 
Barrow, for the Canadian government, and specially designed to 
break ice in the River St. Lawrence for navigation in the winter 
season. She will also be used by the marine and fisheries board 
for surveying the coast and channels, and powerful pumps are 
fitted for salvage work. The Lady Grey is also fitted with towing 
gear and has great engine power for towing service when re- 
quired. 

Her dimensions are: Length between perpendiculars, 172 feet; 
breadth molded, 32 feet; depth molded, 18 feet; draft normal, 
12 feet; draft, mean when breaking ice, 13 feet; displacement, 
1,055 tons; speed, 14 knots. The hull is of great strength to 
withstand the ice floes and to pound the ice. Fittings and gen- 


use, and a heavy set specially designed for ice work. The pro- 
pellers are all of the built-up type, with three blades. 


Steam is supplied at a working pressure of 180 pounds per 
square inch by four single-ended cylindrical boilers, 12 feet 9 
inches in diameter and 10 feet 6 inches long. Jones’ underfeed 
mechanical stoket system, with fan for air supply, is fitted, and 
in the stokehold there is a See ash ejector, in addition to two 
hand ash hoists. 


The officers and engineers are accommodated in a large steel 
deckhouse on the main deck, with mess room, galley and pantry, 
and a spacious saloon. A smaller private saloon and suite of 
cabins is provided in a teak deckhouse on the hurricane deck, 
and cabins are also provided on the lower deck aft. ‘The crew 
are housed in the forecastle and on the lower deck forward. 

The ship has an electric lighting installation, and there is a 
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16,000-candlepower searchlight. ‘The current is supplied by du- 
plicate sets of engines and dynamos. 

For her particular work the bow has been constructed of the 
“Canadian” type, for mounting and breaking green ice, and for 
forcing through pack ice. A belt of heavy plating is fitted fore 
and aft, in depth considerably above and below the water line. 
The cross sectional form of the ship is designed to resist the 
lateral pressure of the ice. To counteract ’thwartship pressure, 
double framing is introduced in intermediate channels. These 
additional members extend, forward, from the keel to the main 
deck, and aft they are between the bilge and the main deck. The 
side plating is increased in thickness from the stem to a point 
well aft of amidships. 

The hull is divided into six watertight compartments, and a 
double bottom extends from the forward to the after peak bulk- 
heads. The compartments forward and aft of these bulkheads 
are arranged as ballast tanks, into or from which water can be 
pumped quickly, and the trim altered as’ required in riding over 
the ice. ‘These tanks are connected by a large pipe with the 
ballast pumps. ‘There are steam windlass and cargo winches, and 
steam capstans forward and ait for warping. With a large 
tudder is proportionately powerful hand and steam steering gear. 
The rudder head above water level is protected by a heavy cast- 
ing, and the gear is constructed to withstand excessive pressure 
when working among ice. 

BENJAMIN TAYLOR. 


Half a Century of Ship Construction.* 
BY JAMES GILCHRIST. 

With reference to marine engines and steam propulsion, the 
last half century has seen many changes. Steam pressures have 
risen from 20 pounds to 300 pounds per square inch, and in 
order that these pressures might be economically used, various 
designs of engines had to be adopted. About 1861, when steam 
pressures began to increase, the boilers gave trouble to engineers 
on account of the excessive precipitate, due to the evaporation of 
salt water with which they were fed, and to overcome this dif- 
ficulty surface condensers were introduced, so that the boilers 
might be supplied with distilled water, instead of with impure 
condensed water obtained largely from the sea. ‘The success 
of surface condensation was at once assured, and ever since it 
has been universally adopted. In connection with this subject, 
namely, the desirability of allowing no deleterious matter to 
enter the boilers, fresh water distilling plants and also grease 
extractors are now fitted in all well appointed vessels. 

About 1867 compound engines came greatly into favor, al- 
though Messrs. Randolph & Elder, the pioneers of this design, 
had made them at a much earlier period. At first the boiler pres- 
sure was usually 60 pounds, but as time rolled on, and engineers 
became accustomed to them, pressures increased until 120 and 
130 pounds was quite common. ‘This type of engine was largely 
used for land purposes, and almost universally on board steamers 
until 1881, when Messrs. Robert Napier & Sons built the first 
triple expansion compound engines for the steamship Aberdeen. 
Her cylinders were 28, 42 and 7o inches in diameter by 54-inch 
stroke, and her boiler pressure 125 pounds. ‘hese engines were 
designed and constructed by Dr. Kirk, one of our deceased mem- 
bers, and so great was their success and the economy obtained 
in coal, that a complete revolution took place in marine engi- 
neering. Shipowners became desirous of possessing triple ex- 
pansion engines, and makers were quite enthusiastic in their. 
supply, vieing with each other as to who should be most success- 
ful with their production. As pressures had rapidly increased 
with the compound, so did they rise in the triples, and now, 
in modern vessels, pressures of 215 pounds are frequently used, 
although many engineers affirm that no economy is obtained 
above 180 pounds, and that, for pressures above this, quadruple 


* Abstract of the President’s address, read October 23, 1906, before the 
Institution of Engineers and Shipbuilders in Scotland. 


expansion engines should be adopted. Of this style a consider- 
able number has been made. 

I have stated that the triple expansion engine caused a revolu- 
tion in marine engines, but perhaps a greater is now before us, 
in the shape of the turbine, which has had a most remarkable 
development during the last ten years, gradually growing into 
favor with both the Admiralty and the mercantile marine. 

Thurston, in one of his last contributions to technical litera- 
ture, said—“Probably never in the history of engineering was so 
simple a machine made the object of investigation by so large 
a number of able men, inventors, constructors, engineers, and 
men of science, and the subject of such extensive experimental 
research.” It is, therefore, to be hoped that all the time, care, 
and attention which has characterized these researches may be 
fraught with success, and that the large sums of money spent on 
experiments may not have been spent in vain. On the contrry, 
it may be found that not only is the turbine the machine which 
can give forth the greatest power for the least possible weight, 
but that it can also give the greatest horsepower for the least 
quantity of fuel. 

During the last fifty years, great developments have been made 
in passenger and cargo steamers. In 1857, perhaps the largest 
vessel, excluding the Great Eastern, was the paddle steamer 
Persia, of 3,600 tons; while now there are a goodly number of 
vessels exceeding 20,000 tons. During this year the two largest 
vessels ever built were successfully launched—the Lusitania, 
from the works of Messrs. John Brown & Co., Clydebank, and the 
Mauretania, from Messrs. Swan, Hunter & Wigham Richardson, 
Ltd., Newcastle-on-Tyne. Figures convey a somewhat bare idea 
of size, but if these two vessels are compared with the Great 
Eastern (Brunel’s leviathan), it will at once be noticed what an 


enormous difference there is: eae 
Great Eastern. Lusitania. 


WWenoth: cktiand* en cracnaasnenec ee neeee 692 feet 790 feet 
Breadth: Ao cet ae eee ee ease 80 feet 88 feet 
De pthisseisanced Racha eae eee Oe er: : 60 feet 
Displaceinenta, Sate Naeem cece 27,000 tons  45,000tons 
SPeed, Mies ot oan Saher 14 knots 25 knots 


These two mammoth ships are each to be driven by turbines 
of a collective horsepower of 70,000, and as the owners (the 
Cunard Co.) have obtained most valuable data from the run- 
ning of the Carmania, a turbine steamer of 20,000 tons, the new 
boats will get the full benefit of this data. Everything augurs 
well for their ultimate success, and, no doubt, when in actual 
service, Great Britain will once more possess the greyhounds of 
the Atlantic. 

Sailing ships are now few and far between. Cargo steamers, 
commonly called “tramps,” have practically driven them off the 
seas. ‘These “tramps” carry large cargoes, with a comparatively 
small crew, can travel more speedily than the “sailer” over a 
long voyage, and as their first cost is moderate, shipowners find 
them more remunerative than canvas-driven vessels. 

On this subject, however, there was an article last week in 
the Glasgow Herald, giving some particulars of Germany’s huge 
sailing ship, the R. C. Rickmers, which is fitted with auxiliary 
engines for driving her in a light condition at eight knots, and 
when loaded at six knots, in calm weather or when contrary 
winds prevail. ‘The vessel is probably the largest sailing ship 
afloat. She is 441 feet in length over all, and 53 feet 8 inches in 
breadth, displaces, when light, 3,350 tons, and has accommoda- 
tion for 8,000 tons of cargo. Her gross register tonnage is 
5,548 tons. Her main mast is 177 feet from the deck level, and 
on this and her other four masts she carries upwards of 50,000 
square feet of canvas. On her first voyage she made splendid 
time, averaging under sail on long periods 13 knots—for eight 
hours she averaged 1534 knots—while the triple expansion engines 
of 750 indicated horsepower, fitted to drive a Bevis screw, en- 
abled her to make from 6 to 6%4 knots as a minimum speed. 
These results are regarded as suggestive of the fact that the 
days of the sailing ship may not be over, and much interest is 
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consequently being taken in the application of the petroleum 
engine for driving such craft instead of using a boiler and steam 
engine. : 

Our navy has also considerably altered. ‘The wooden walls of 
the past have now changed into iron-clad battleships; first, sec- 
ond and third class cruisers, most of them belted with armor 
plates; scouts, torpedo-boat destroyers, torpedo-boats, submarine 
boats, etc. The whole system of naval warfare has been revo- 
lutionized, and much valuable information gained by the expe- 
riences of the sea fights of Cuba and the Sea of Japan. 
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and were built in the De la Brosse & Fouché yards, at 
Nantes. They have the following dimensions: length 158 feet, 
breadth 23 feet and depth 11 feet. heir gross tonnage is 299 
tons, and they are fitted with triple expansion engines of 450 
horsepower. Steam is furnished by a single boiler of the usual 
type. 

According to the last Act on the “Shipbuilding Subsidies,” the 
builders will get from the government a pretty penny for each 
of these trawlers: 175 francs ($35 or £7) per gross ton for the 
hull, and 210 frances ($42) per ton of machinery on board, includ- 


THE FRENCH STEAM TRAWLER MORELLA ON THE LOIRE, AT NANTES. 


Progress of Naval Vessels. 


The Bureau of Construction and Repair, Navy Department, 
reports under date of January 10, 10997, the following percent- 


age of completion of vessels building for the United States Navy: 
Dec. 1)Jan. 1 
BATTLESHIPS. oo SU) ee 
Nebraska .........|19 knots.|Moran Brothers Co............ 07-5 | 98.1 
Vermont ........./18 “* [Fore River Shipbuilding Co.... 96. 97-5 
Kansas .........../18 ‘“‘ |New York Shipbuilding Co..... 95:2 | 96.9 
Minnesota ........{18 ‘‘ Newport News Co........... 98. 98.5 
Mississippi ......./17 “ m, Cramp & Sons........... 69.6 | 70.62 
Idaho apd0cc0sdoon|y © WianeGrampmcSonsss sen nee 65.15| 66.78 
New Hampshire.../18 “ New York Shipbuilding Co. 57. 60.8 
South Carolina....J19 ‘“ |Wm. Cramp & Sons........ 3.14] 5.08 
Michigan ........]19 “ |New York Shipbuilding Co..... 1.51] 3.01 
ARMORED CRUISERS. 
California ...... ..|22knots.]Union Iron Works...........-- 97. 97-4 
South Dakota...../22 ‘“ {Union Iron Works............ 93-5 | 94.8 
North Carolina....|22 ‘‘ |Newport News Co............. 66.35| 69.16 
Montana .........]22 “‘ {Newport News Co............. 60.62| 63.59 
5 } 
SCOUT CRUISERS. 
Chester ..........|24knots.|Bath Iron Works.............. 54.83} 59.42 
Birmingham ....../24 “ ore River Shipbuilding Co....| 527 56.6 
Salem ...........]24 “ [Fore River Shipbuilding Co....| 52.7] 56.5 
SUBMARINE TORPEDO BOATS. 
Cuttlefish. :....... secradere Fore River Shipbuilding Co....| 90. go. 
MAD eT ester eave ereroh fille cero ..|Fore River Shipbuilding Co....| 82.72 82.72 
jarantulaseeeeeee | aMeiteherare ls Fore River Shipbuilding Co....| 92. 92. 
OGM 6ocon avovlloosconus Fore River Shipbuilding Co.. 81.r | 81.1 


The Latest Type of French Steam Trawler. 


The photograph shows the latest type of French steam trawler, 
intended to make trips to the Iceland and Newfoundland fishing 
grounds, as well as to the Senegal and Morocco coasts. They 
belong to the Société Francaise des Pécheries a Vapeur of Paris, 


ing the triple expansion engine, boilers, pipes, steering apparatus,. 
refrigerating plant, etc. There is some trouble between the 
builders and the government about this class of vessel, but, as 
the Act covers “every sea-going ship or vessel,” it is probable 
that this matter will be settled to the benefit of the builders. 

On the other hand, the owners receive from the government 
a subsidy of 12 to 20 francs ($2.30 to $3.86) per 100 kilograms 
(221 pounds) of fish delivered, and can sell their takes abroad, 
without any loss of this privilege, except for cod. 

The particulars of the machinery are as follows: diameters of 
the cylinders 12, 20 and 32 inches; stroke, 24 inches; number 
of revolutions, 150 per minute. The one boiler has two furnaces, 
and operates at a normal pressure of 168 pounds per square 


inch. J. PELTTIER. 


Lloyd’s Shipbuilding Returns. 

Work on hand in British shipyards at the end of December 
showed a reduction of 98,000 tons. as compared with that on 
hand at the end of September, and a total reduction of 242,000 
tons during six months. ‘The tonnage reported under construc- 
tion December 31 amounted to 1,166,989 gross tons of mercan- 
tile vesels, of which 1,150,576 tons in 445 vessels were to be pro- 
pelled by steam and 16,413 tons in 36 vessels by sail. The 
average steam thus 2,585 tons, while the sailing 
vessels average 456 tons. 

At the same time there were under construction 49 war 
vessels, aggregating 205,858 tons, of which 43 of 186,038 tons 
were for the British navy and the balance for foreign navies. 
Of the British ships included in this list, one was of the Dread- 
nought type, three were of the Invincible type, three of the 
Shannon type, two of the Lord Nelson type and two of the 
Warrior type. These eleven ships are all of great power, and 


tonnage is 
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aggregate in displacement 173,650 tons, making an average of 
15,700. 

The returns indicate tonnage under construction in other 
countries as follows: France, 55,537; Germany, 202,911; Hol- 
land, 45,161; Italy, 73,471; Japan, 61,302; United States, exclud- 
ing the Great Lakes, 136,270 tons. 


THE DIMENSIONS, PROPORTIONS, AND FORMS OF 
SHIPS.* 


BY H. B. DONALDSON. 


When discussing any special branch of naval architecture, par- 
ticularly such a one as my subject, it is difficult—in fact, well- 
nigh impossible—to confine one’s attention rigidly to the topic 
under consideration, so many are the side issues. Each particular 
class possesses features distinctive to itself which the naval 
architect must perforce consider to insure a satisfactory design. 

For example, ships may be classed under three distinct head- 
ings: war vessels, whose sole duty it is to safeguard the interests 
of the empire throughout the globe; passenger vessels, for the 
safe and speedy conveyance of travelers from one country to 
another; and cargo steamers, for the purpose of effecting an 
interchange of the products of various countries. 

Perhaps of the three, warships call forth the greatest amount 
of ingenuity on the part of the designer. Being in reality a 


Water Line 


rate of speed, find as a natural sequence a large proportion of 
beam in terms of length. 

Outside requirements will further call for consideration. ‘The 
draft must be limited by the depth of water at the various har- 
bors the vessel will visit, and as docking is of a more or less 
frequent occurrence, the breadth must not exceed that of dock 
entrances. 

To grasp the effect of different proportions of dimensions one 
to another and on the safety of the ship, a brief consideration of 
the fundamental principles of stability is necessary. 


LetZL = length, 
B = breadth, 
Hee —idtatt, 
D =displacement, 
Cf =coefficient of fineness, 
I = moment of inertia of waterline, 
C B =center of buoyancy, 
C G =center of gravity of ship, 
M <=transverse metacenter. 


The metacenter is an imaginary point in the center line of a 
ship in the upright condition, produced by the intersection of a 
line drawn vertical to the new waterline of the ship at any angle 
of heel, through the new position of the center of buoyancy, and 
fixes a limit above which the center of gravity of the ship must 
not pass under conditions of stable equilibrium. 

The distance B M, between C B and M (see Fig. 1), is deter- 


In Upright Condition 


FIG. I. 


floating battery, armament is‘naturally of the primary considera- 
tion. To provide a reasonable amount of protection over the 
vitals, efficient protection must be devised, either in the shape of 
thick protected decks, as in many of our fast cruisers, or a com- 
bination of side armor and protective plating on a deck or decks. 

This involves at the outset a very large expenditure of weight 
on armor and armament. Quick steaming and large radius of 
action—most important characteristics—provide other items to 
which must be allotted a large share of weight, and introduce 
the question of dimensions and form consistent with an eco- 
nomical expenditure of fuel, while the most important feature of 
all, sufficient stability, introduces a requirement to which all the 
foregoing must, if necessary, be subservient. 

When designing any new type of vessel, it is frequently found 
that all these requirements are diametrically opposed one to an- 
other, so that the finished result presents a vessel in which all 
conflicting elements are, as far as possible, eliminated, and which 
possesses the maximum amount of armament, armor, speed, coal 
supply and safety it is possible to give under the existing con- 
ditions. 

The distribution of guns at a more or less great height above 
the load waterline, a large amount of armor, also with its com- 
mon center of gravity at a considerable distance from the bottom 
of the keel, associated with the displacement to carry all the 
weights involved and the fine form inseparable from the high 


pant tk See 
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Tn Inclined Condition 


DIAGRAMS SHOWING THE POSITIONS OF THE VARIOUS CENTERS INVOLVED IN STABILITY. 


mined by the displacement and the area of the waterline, and is 
If 

D in cub. ft. 

of waterline breadths, cubed, multiplied by the distance apart of 

the stations at which the breadths are measured; so that the full 


(EY a 


arrived at by the formula B M = . Now J = sum 


2 : 
formula may be written B M=2 2s D in cub. f, > Of Putintoa 
: K XL X B38 
more general and approximate form BM = Dina ie” 
in cub. ft. 


being a coefficient depending upon the form of the waterline. 


2 


B 
Simplifying this equation it becomes V7, the coefficient Y being 
the quotient of K and Cf. 


From the note on the distribution of weights it will be readily 
deduced that the common center of gravity of the ship will be 
at a considerable proportion of the depth from the keel. In 
order that the metacenter shall not fall below this position, the 
dimensions and form must be such as to insure an adequate 
height. 


IK OIE, XK BB 


Reverting to the formula BM = it will be seen 


that B enters the equation in the third power. ‘Therefore any 
increase in the breadth will have a proportionately greater effect 
on the stability than a change in any other dimension; added to 
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this the fine form of immersed body and waterline to comply 
with the requirements of speed, it is obvious that the breadth 
will diminish rapidly before and abaft the widest section, hence 
a considerable amount of breadth is of paramount importance in 
the first instance to insure satisfactory stability (see Fig. 2, 
curve A). 

The question of freeboard is not one that requires the careful 
amount of manipulation associated with the design of cargo 
carrying steamers, as the inherent requirements of a war vessel 
provide a much greater amount than would be assigned under 
Board of Trade regulations. The naval designer has one great 
advantage over his colleague in the merchant service, inasmuch 
as all the heavy weights, which go to make up the displace- 
ment, are fixed, and he is consequently in a position to produce 
a vessel whose sea-going qualities can be estimated before even 
she is put in commision. 

The centers of gravity of armament, armor, hull, machinery, 
outfit, etc, can be estimated with great accuracy by detailed 
calculation, or arrived at approximately by reference to tabulated 
data of somewhat similar ships already built, while the position 
of the metacenter is, of course, arrived at by direct calculation. 

The effect of the consumable stores, such as ammunition, 
bunker coal, fresh water, provisions, etc., can be easily arrived 
at; hence all the conditions under which the ship is likely to sail 
may be predicted, and provision made against any contingencies 
that may arise during service. 
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portionately diminished beam, and while this form is admirably 
suited within certain limits to the work required, it will be seen 
that its application to a high speed vessel would result in a dis- 
astrous failure, the differences in speeds, involving widely 
different wave resistances, etc., being so great. 

Curve E shows the load waterline of a modern 30-knot tor- 
pedo boat destroyer, the lines being exceptionally fine in order 
to attain the great speed. 

Turning from the consideration of warships to that of mer- 
chant vessels, the conditions at once become widely different. 

In the place of a number of items of great weight, distributed 
at known positions throughout the ship, we have to deal with a 
floating body in which the initial weights and centers to consider 
are hull and machinery, the sum total resulting in a displace- 
ment very much lighter than the displacement when floating at 
the assigned load draft, the greater the difference the greater the 
satisfaction of the owner. 

In the case of passenger vessels, this does not apply to any 
great extent in first class boats, or at any rate only a very small 
amount of capacity is available for carrying cargo. ‘The high 
rate of speed means that an enormous amount of coal consump- 
tion is necessary in order that it may be attained. Here again 
the variations in draft are not so great, for the permanent 
weights—hull, machinery and outfit—comprise so great a pro- 
portion of the total displacement that the naval architect is able 
to predict, with a considerable degree of certainty, the changes 
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The old fallacy that large beam and great immersed midship 
area in themselves were derogatory to speed has been dispelled 
for all time by the exhaustive experiments commenced by the 
late Mr. Froude, and carried on later by his son at the govern- 
ment experimental tanks at Torquay, and it is largely to the 
invaluable researches of these gentlemen that we owe the present 
state of our knowledge. 

An illustration of the differences of waterlines may be seen by 
reference to Fig. 2. For convenience of comparison, all the 
types chosen have been standardized on a length of four hundred 
feet. 

Curve A shows the load waterline of a modern first class 
battleship. Here it will be noted that there is absolutely no 
parallel middle body, which forms so prominent a feature in 
almost all classes of merchant vessels, the entrance and run being 
made as iree as possible, consistent with the required stability 
and displacement. 

Curve B represents the load waterline of a modern 23-knot 
armored cruiser. ‘This class of vessel is gradually assimilating 
the features of a first class battleship; the absence of a primary 
armament of heavy 12-inch breech-loading guns prevents its 
being placed in the same category as regards weapons of offence, 
but the additional four or five knots gives it a great advantage 
as a mobile unit in naval warfare. 

Curve D introduces a type of form common to high class At- 
lantic liners, while curve C shows a typical instance of the load 
waterline of a modern tramp steamer; the bluff ends and great 
length of parallel middle body supply the inertia lost by a pro- 


TYPES OF LOAD WATERLINES OF VARIOUS CLASSES OF VESSELS, STANDARDIZED TO A LENGTH OF 400 FEET. 


in metacentric height likely to occur, and can consequently de- 
termine on such high dimensions and proportions as to satisfy 
any alterations which may arise to disturb the position of the 
center of gravity, and while the position of the metacenter will 
in most cases fall from the locus it occupies in load condition, 
yet this drop is of so small an amount as to be hardly apprecia- 
ble; indeed, it is most probable that by the time the bunker coal 
and stores are about exhausted the metacenter will be on the 
upward grade again. ‘The character of the metacentric curve 
for a vessel of the fast liner type is illustrated in Fig. 3. The 
reason for the great increases in height at lighter drafts is that 
the displacements decrease at a much more rapid rate than the 
moments of inertia of the respective waterlines. 

In cargo boats, steaming at only ten or eleven knots, the horse- 
power required amounts to a very modest figure, so that the coal 
consumption, and corfsequently space and weight allotted to 
bunkers and machinery, drops accordingly. The weight of the 
outfit, covering such items as accommodation, boats, and the 
hundred-and-one fittings which go to make up a well-equipped 
passenger vessel, are cut down to a minimum, leaving a very 
large balance of displacement between actual light weight of ship 
—or light displacement—and the load displacement which is 
utilized to carry cargo, and is termed “deadweight.” 

In a case of this kind it is practically impossible to foretell the 
positions the centers of gravity may occupy during the voyage, 
as it depends entirely on the nature of the cargo carried and the 
manner in which it is stowed. Incidentally it may be mentioned 
in this respect, that a great amount of laxity is commonly 
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displayed in loading vessels; the stevedore—when a general cargo 
is carried—does not consider, in fact, probably does not know, 
how the disposition of weights may affect the sea-kindliness, but 
packs everything away as though it were a matter of supreme in- 
difference to everyone concerned. 

The height above the keel of the center of gravity of an ordi- 
nary cargo carrier may vary anywhere between 0.62 and 0.7 of 
the molded depth; usually for modern one, two, three or spar 
decked ships having poops, bridges, and forecastles, the first 
figure is nearer the mark. 

In light condition the G M, or measure of initial stability, 
works out at about 12 feet in cargo steamers of the latest type. 

Take an instance selected at random from the tabulated data 
of a large number of steamers—a vessel 325 feet by 46 feet 10 
inches by 26 feet to inches. The actual metacentric height 
measures II feet 6 inches at light draft, that is, the ship ready for 
sea, with fresh water on board, but no bunker coal or stores. 
At load draft the G M drops to about 2 feet 9 inches with a 
homogeneous cargo of just sufficient density to completely fill 
the holds and to immerse her to the load draft. 

Authorities differ as to the correct measure of initial stability 
necessary to insure absolute safety under the various conditions 
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FIG. 3. 


of lading a ship experiences during her career, and to insure 
sea-kindliness. Many consider 2 feet a standard below which it 
it not advisable to go, while others maintain that 1 foot is suffi- 
ciently adequate, indeed, several cases have come under the 
author’s notice of vessels possessing less than 1 foot G M, and 
without exception these have proved to be most comfortable sea 
boats. Whichever figure is decided upon, there still remains a 
very great difference between that and the amount possessed 
by the above examples. 

Within the last two years or so the tendency has been to 
further increase the beam, without in any way increasing draft; 
in fact, such at present is hardly permissible for general trading 
purposes, as the depth of water in the majority of ports precludes 
any such increase. 

For some reason or other, beam has been fixed on as the elas- 
tic dimension, and has been stretched to a degree which scarcely 
favors the turning out of vessels possessing the lightest weight 
of hull for cargo.carried. This great proportion of beam and 
fullness of form common to the great majority of cargo steamers 
produces an excessive amount of G M, which aggravates rolling 
in a sea-way and destroys all features of sea-kindliness, besides 
bringing heavy strains to bear on the ship’s structures, and ren- 
dering them most uncomfortable. 


It may be argued, in many trades, that cargoes of such a 
density may have to be loaded as to necessitate a portion being 
carried on decks in order to bring the vessel down to somewhere 
near her Plimsoll marks, and in cases in which vessels have to 
carry timber. Assume that this condition will be met in the 
above mentioned instance: the effect of a deck cargo will be to 
move the common center of gravity vertically about 1 foot 3 
inches above its original position, leaving a metacentric height 
of about I foot 6 inches. 

In view of the fact that a considerable number of vessels put 
to sea with the center of gravity approaching the metacenter 
within much closer limits, and have proved themselves by long 
experience to be excellent sea boats, there are indications that, 
for vessels employed outside of the timber trade, it would be 
profitable to diminish beam, and, indeed, in many instances where 
deck cargoes of timber, machinery, etc., are carried, it would 
most’ probably be found that a slightly diminished beam would 
in no way interfere with the seagoing qualities or safety of the 
vessel; while it must be obvious to everyone that a vessel pos- 
sessing suitable proportions of length, breadth and depth will 
undoubtedly be more capable of maintaining reasonable headway 
in heavy weather than one in which beam reaches an abnormal 
ratio; further, experience has shown that length is favorable to 
the maintenance of speed. 

It is interesting to note that a new type of steamer has re- 
cently been evolved on the northeast coast,* in which side tanks 
are fitted at the top sides, as shown on Fig. 4, with the two-fold 
object of immersing the vessel, when traveling light, to such an 
extent as to submerge the propeller in order to minimize racing 
while encountering head seas; and to reduce what has already 
been recognized in some quarters as an excessive amount of 
initial stability or metacentric height when light. The sloping 
sides form the bottom of the water ballast tanks, and also con- 
vert the steamer into one of the self-trimming type. 

The conditions governing the actual forms are as many and 
varied as those governing dimensions. Each particular class pos- 
sesses features distinctive to itself, though there are two distinct 
headings under which this requirement may be grouped, viz., 
vessels which travel at a high rate of speed; and those in which 
cubic capacity is of primary, while speed is of only secondary, 
consideration. ‘The latter may be subdivided into those which 
carry deadweight cargoes, and those for light measurement goods. 

As mentioned earlier, warships and high-class passenger ships 
must, Owing to the nature of their service, possess high speed, 
hence the general form is made as fine as possible with due 
regard to the previously mentioned requirements. 
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FIG. 4. 


The form of cargo vessels pure and simple is, on the other 
hand, generally determined by considerations of dead weight to 
be carried, and capacity consistent with the lightest weight of 
hull, so that the scope for exercising ingenuity in devising forms. 
is narrowed down very considerably, though there are, of course, 
certain general principles which must—or ought to—be adhered to. 


*Of Great Britain. 
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The midship section, see Fig. 1, very closely approximates a 
rectangle; a small amount of rise of floor is given to enable 
loose water to drain to the center line, in the proximity of which 
are placed suctions to pump the tanks dry, and the bilge is given 
an easy round. Tumble home may or may not be a feature of 
the section, according to the fancy of the designer or to the con- 
sideration governing scantlings. In order that displacement and 


capacity may be attained on as small dimensions as possible, the 


midship section is continued as far forward and aft as practi- 
cable and consistent with sweet lines. 

Experiment has demonstrated and experience confirmed that a 
full fore body relative to the after body results in a more econom- 
ical form for propulsion. ‘The well-known parallel that a wedge 
driven blunt end through the water requires a less expenditure of 
power than one driven point first illustrates this principle. 

Imagine a propeller placed just clear of the actual deadwater, 
it can be readily recognized, without the aid of any elaborate 
mathematical formula, that the resistance will be further greatly 
increased. ‘The action of the propeller on a ship in drawing a 
mass of water towards itself increases the speed of the water 
past the ship’s skin, and the fuller the run the greater the aug- 
mented resistance, so that it may be laid down as a general 
principle that the center of gravity of the displaced water—or 
the center of buoyancy—should be a certain distance forward of 
amidships; in practice this usually amounts to about 2 feet. 

The forward sections particularly, and to an only somewhat 
lesser degree the after sections also, should be more or less club- 
footed, in order to provide as much buoyancy as possible low 
down in the water, so that when the ship is pitching, and the 
ends are alternately out of and then buried in the sea, sufficient 
upward support may be given to prevent any undue plunging, 
while to throw the water away from, rather than on to the 
decks, a considerable amount of flam or flare should be given 
forward, and extending as far aft as the contour of the lines 
will permit. The after sections, owing to their inherent shapes, 
fulfil this requirement. 

Seamen speak in most feeling terms of vessels which bury their 
heads in every sea they encounter, a property which is entirely 
due to giving the forward sections a too pronounced fine V 
shape. ‘The buoyancy of such a form does not make itself felt 
until a considerable proportion of the section is immersed, and 
the dynamic force gathered in the consequently greater down- 
ward plunge gives a still further immersion, so that by the time 
the plunge is arrested the deck ships heavy seas, and the vessel 
earns the sobriquet of a wet ship. 


NEW GUNBOATS FOR THE BRAZILIAN GOVERNMENT. 


The gunboats which we herewith illustrate are two of the seven 
gunboats—four of the larger and three of the smaller—re- 
cently constructed by Yarrow and Company for the Brazilian 
government for service on the Amazon. The dimensions of the 
four twin screw shallow draft gunboats are: 

Length, 120 feet; beam, 20 feet; depth, 4 feet 9 inches. With 
a load of 25 tons they draw 25 inches, and have a speed of 12% 
statute miles an hour. ‘They are fitted with Yarrow’s patented 
hinged flap, by means of which it is claimed that one mile an 
hour additional speed is obtained, without additional power or 
additional cost. : 

Two deck houses are provided, these being constructed of steel, 
one forward and one aft. ‘The tops of these are connected by the 
battery deck with steel bulwarks all round, and over this awnings 
extend from forward to aft, as will be seen in the engraving. 
The forward cabin is divided into two compartments, that 
forward being fitted up for the commander, and the other ar- 
ranged as a wardroom. The after cabin is fitted up as petty offi- 
cers’ quarters, and above is provided a hollow steel mast, with 
crow’s nest at the top. Above the forward cabin is the conning 
tower and the steering position, and above these again a search- 
light platform. 


\ 


From a structural point of view, the feature of the design is 
the method by which longitudinal strength is obtained for these 
shallow lightly-constructed vessels. It lies in the connection by 
the upper steel deck uniting the two deck-houses, the bulwarks of 
this upper deck forming a girder throughout the amidship portion 
of the vessel. 


TWIN SCREW SHALLOW DRAFT BRAZILIAN GUNBOAT. 


The propelling engines are triple-expansion, these being sup- 
plied with steam by a Yarrow water-tube boiler. The auxiliary 
machinery includes steam steering engine, distilling apparatus, cir- 
culating engine, electric light plant, fans, and pumps. A steam cap- 
stan and warping gear is fitted forward, with the necessary anchor 
arrangements, and the usual ship’s boats are provided. These 
vessels were shipped in pieces, and were riveted up and launched 
on the banks of the Amazon. 

The dimensions of the three smaller single screw gunboats are: 
Length 75 feet; beam, 9 feet 3 inches; depth, 4 feet. They were also 
constructed on Yarrow’s tunnel system, with patented adjustable 
flap. 

As will be seen in the illustration the machinery space is com- 
pletely inclosed. The machinery and steering station are pro- 


SINGLE SCREW PATROI, LAUNCH FOR RIVER SERVICE. 


tected by chrome steel plates, proof against the Lee-Metford 
rifle fire point blank at 20 yards. ‘The boats are fitted with two 
rudders, and can be steered either from forward or from a shel- 
tered position aft of the machinery space. A wooden awning is 
provided, extending from end to end, and there is a short deck 
forward, on which, it will be seen, is placed a small gun. 

This type of launch is now attracting considerable attention. 
because of its suitability for expeditionary work, its characteristic 
features being the extreme simplicity of the machinery, the en- 
gine being non-condensing, and the boiler of the locomotive type, 
which is proportioned for burning wood. ‘The draught, with 
steam up, is 14 inches, and on this draught a speed of Io statute 
miles an hour is easily maintained. ‘These launches were shipped 
entire from London, and are considered to be just what is re- 
quired to keep natives under control, on some of the rivers which 
pass through more or less unexplored districts. 
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THE SHIPBUILDING YARD OF WILLIAM GRAY & 
COMPANY, LIMITED. 


At Hartlepool on the east coast of England there was estab- 
lished in 1836 a yard for the building of wooden sailing ships. 
This was carried on by Mr. J. P. Denton, until 1862, when 
Mr. William Gray became associated with the firm, and in 1864 
was launched the first iron steamer, a vessel of 800 tons. 
In 1869, the business was transferred to the dock yard at West 
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The engine works cover an area of about ten acres, and 
have produced engines ranging in power up to 5,000. ‘The quay 
frontage of 830 feet can be reached by new vessels from any 
part of the yards without leaving the dock system. ‘The engine 
works consist of six principal departments: the engine shops 
proper, boiler shops, pattern shops, foundry, forge shop and 
sheer legs department. In addition to these are the usual aux- 
iliary departments, such as copper shop, brass foundry, joiner 
shop, paint shop, etc. The proprietors are thus able to pro- 


OFFICES AND SOUTH YARD OF WILLIAM GRAY AND COMPANY, LIMITED. 


Hartlepool, and three years later came into the hands of Mr. 
Gray alone, the firm name being then changed to that obtain- 
ing at present. For a number of years hulls were constructed, 
but not until 1883 was an engineering department added. This 
latter was known as the Central Marine Engine Works. In 
1887 a further extension took place in the establishment, of 
what has been called the Central Shipyard, containing at first 
three berths capable of building steamers up to a length of 450 
feet. In 1900 this yard was extended by the addition of two 
berths each 500 feet long, thus placing at the command of the 
firm a total of eleven berths. 


duce every detail required for the engines and boilers, as well 
as the heavy forgings and castings needed for the hulls. The 
number of men employed in this part of the establishment is 
about 2,200, and the output each year consists of twenty-five 
or thirty engines, amounting to a maximum of about 100,000 
indicated horsepower. 

The main shops are 300 feet in length, and consist of seven 
spans, which vary in width from 40 to 60 feet. ‘The engine shops 
cover a floor area of 62,000 square feet, the entire ground floor 
being paved with wooden blocks. Wide skylights running the 
entire length of the building provide an ample supply of light. 


QUAY AND SHEER LEGS IN FRONT OF THE ENGINE WORKS. 


This firm has done some of the largest construction in Eng- 
land, and has been noted for a large and steady quantity of total 
output. Six times during the past few years this output 
has been the greatest, not only in the United Kingdom but in 
the world. ‘This was the case in 1900, when the construction 
amounted to 81,794 tons. ‘The next year the construction was 
82,262 tons, but was,exceeded by one other firm. In 1902 there 
were constructed 42,254 tons; in 1903, 39,493 tons; in 1904, 57,- 
357 tons; in 1905, nineteen vessels of 63,226 tons, or an aver- 
age of 3,328 tons each; in 1906, twenty-four vessels of 85,111 
tons, or an average of 3,546 tons each. 


The several bays are divided from each other by rows of cast 
iron columns, giving easy communication from one to the next. 
The outside bays are fitted with galleries throughout the length, 
while the inside bays have four powerful traveling cranes for 
the transporting of material from one place to another. Each 
row of columns supports a line of main shafting, and each line 
is driven direct by a pair of compound engines fixed on the 
columns. 

The iron foundry has a width of 63 feet, and is fitted with a 
traveling crane of a capacity of. 40 tons, besides a hydraulic 
crane of 5 tons rating. At right angles to this loam foundry is. 
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the sand foundry, 320 feet long, and consisting of two spans 
measuring respectively 53 and 26 feet in width. The larger 
span is traversed by a crane similar to that in the loam foundry, 
but lighter in capacity. "The foundry cupolas, three in number, 
are situated in the angle between the two foundries, and are 
thus readily accessible from each. 

The boiler department adjoins the engine works, and com- 
prises two main bays, 300 feet in length and respectively 58 
and 53 feet in width. Both bays are traversed by traveling 
cranes fitted with engines and boilers. The main line of shaft- 
ing in this department is driven in the same manner as in the 
engine department. Among the powerful machine tools may be 
mentioned a very large hydraulic riveting machine, a powerful 
flanging machine and a plate bending machine capable of bend- 
ing to a circle plates 12 feet in width and up to a thickness of 
2 inches. ‘There is also a circular annealing furnace capable 
of accommodating the whole shell of a boiler after the work of 
welding and flanging has been completed. 

A specialty in the manufacture of boilers is noticeable in the 
welding and flanging of the cylindrical shell plates, and the 
fitting thereto of the flat end plates, which are also welded at the 
corners of their seams. This method obviates entirely the jog- 
gling of one plate over another, thus saving in weight and also 
from the point of view of calking. The circumferential part of 
the shell consists of two plates only, the ends for boilers up to 
13 feet in diameter being of one plate only, thus making the 
entire boiler of four plates. The two longitudinal seams of the 
shell are so placed that there are no seams or rivets under the 
bottom of the boiler. Owing to the shell plates being flanged 
to receive the flat end plates, no rivet heads protrude from the 
bottom at either end. Throughout the boiler shop of this es- 
tablishment the calking is done by pneumatic means. 

In connection with these shops is another bay, measuring 150 
by 75 feet, for the accommodation of lighter work, such as tanks, 
etc., while still another comprises the tool, bar iron and tube 
storage. The forge and blacksmith department and the pat- 
tern shop are in the rear of the main buildings, the former be- 
ing so placed as to minimize vibration in the main shops, due 
to the working of the heavy hammers, while the latter are so 
situated as to avoid as much as possible all risk of fire. 


INTERIOR OF SHIP UNDER CONSTRUCTION IN THE GRAY YARD. 


ing in large measure the amount of hand labor required and 
cheapening the cost of production. In connection with this 
plant liquid fuel furnaces have been adopted for heating ma- 
terial. 


CENTRAL SHIPBUILDING YARD AT WEST HARTLEPOOL. 


The forge includes in its equipment two 5-ton steam hammers, 
each served by two 15-ton jib cranes. The waste gases from 
the forge furnaces are utilized to heat.the feed water for the 
boilers. The forge department is entirely self-contained, hav- 
ing all the machine tools necessary for finishing shafting and 


other forgings ready for fitting in place on the ship. This de- 


partment turns out all the stern and rudder frames and engine 
forgings required. A drop hammer plant has lately been added, 
capable of dealing with forgings up to 112 pounds, thus reduc- 


On the quay in the front of the works is a set of 80-ton sheer 
legs, and there is a smaller hydraulic jib crane for handling the 
lighter weights. Hydraulic pumping engines in connection with 
an accumulator furnish a pressure of 1,000 pounds per square 
inch. Hydraulic power is carried into all departments, and is 
utilized in cranes, tools, elevators to the galleries, and in ope- 
rating the great doors at the ends of the shops. 

The steam generating plant is situated close to the main 
shops, and contains three Galloway boilers, designed for a 
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nay 
working pressure of 205 pounds per square inch, and fitted with 
Proctor mechanical stokers and Green fuel economizers. These 
boilers are supplemented by two double-ended Scotch boilers. 
A special feature of the machinery built by this firm is the 


has worked out, for a ship carrying 6,170 tons dead weight, to 
1514 tons per hour at a speed of 9% knots, or to 13% tons at 
9 knots. ‘This means that a ton is carried one nautical mile 
on an expenditure of about 1% ounce of coal. 
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OUTBOARD PROFILE, 


high fuel economy obtained in many of the constructions. In 
this connection might be mentioned the steamers Jnchmona, 
Inchkeith, Inchdune and Inchmarlo, which were described at 
page 332 of our issue for August, 1901. These steamers are fit- 
ted with Mudd 5-crank quadruple expansion engines, the boilers 


WEATHER PLAN AND ACCOMMODATIONS 


OF NEW GASOLINE PROPELLED PATROL LAUNCHIES. 
New Gasoline Patrol Vessels. 

For administering the customs of the Republic of Santo Do- 
mingo, and particularly in connection with patrol work to pre- 
vent smuggling into that republic, the United states government 
has recently had constructed at the Perth Amboy yard of Lewis 


COAST GUARD VESSEL NO. 


operating under the Ellis & Eaves system of induced draft at 
267 pounds per square inch, and being fitted with superheaters. 
The elaborate provision of fuel-saving apparatus contained in 
these equipments has brought the fuel consumption down to 
less than one pound per indicated horsepower per hour. ‘This 


I RUNNING ON 


THE HUDSON RIVER. 


Nixon four vessels, each propelled by a four-cylinder engine 
built by the Standard Motor Construction Company, of Jersey 
City. os 

These vessels have a length of 75 feet, a beam of 10 feet and 
a draft of 3 feet 3 inches, and are distinguished by a straight 
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stem running down almost to the keel, and a flat stern coming 
flush with the water line, while the after part of the hull is cut 
off into an obtuse V-shape. The hull is of steel, the frames 
being angles measuring 114 by 1% inches, while the plating in 
general has a thickness of 1% inch. 
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The four boats left New York in December by the outside 
route, taking three days to reach Charleston, whence they went 
to Miami, and thence to their destination. ‘hey met very 
severe weather on the trip, but are reported to have behaved 
splendidly in a seaway. 


COAST GUARD VESSELS NO. 3 AND NO. 4, SHOWING THE FORWARD BATTERY OF ONE. GUN. 


The general lay-out of the vessels is shown in the illustration; 
there being a store room aft of the collision bulkhead; the next 
section is taken up by officers’ quarters, provision being made 
for one customs inspector and two officers. ‘Then comes the 
engine space, with berth for one engineer, aft of which come 
the galley, the crew’s quarters, with berths for four men, and 
the after store room. The quarters have ample head room, and 
for the stores the hatches are of considerable size. 


The engine, which operates a single screw, has four cylin- 
ders, 8 by 10 inches, and develops about 50 horsepower, giving 
a speed on trial of 12.5 knots. Gasoline is stored in two copper 
tanks below the waterline, being under the officers’ quarters, and 
holding 150 gallons each. This gives a fuel supply sufficient for 
400 nautical miles at a speed of eleven knots, or 1,000 miles at 
eight knots. A funnel is fitted above the engine room, into 
which the exhaust is discharged. This creates a very powerful 
current of air, keeping the engine room cool and fresh in the 
hottest weather. 


Each of the four boats carries forward a one-pounder rapid 
fire gun, while aft is a Colt automatic gun. A single boat, 16 
feet long. is carried by davits amidships on the starboard side. 
The steering station is located just above the officers’ quarters, 
and consists of a shield, 4 feet high, containing an automobile 
hand gear. On a platform at the front of this shield is a search- 
light projector, while a little to the rear of the shield is a signal 
mast, with one spar. An awning covers the entire upper deck, 
which extends from the forward end of the officers’ quarters to 
the after end of the crew’s quarters. Skylights are fitted over 
the officer’s quarters, the engine room and the galley, while dead 
lights on each side give ample light and air to the various com- 
partments. A hand winch forward takes care of the anchor and 
mooring hawsers, while a bitt aft can be utilized for towing. 
The rudder is entirely overhung, and is operated by a tiller 
working above the after deck. ‘The tiller chains are also above 
the deck. Fresh water is provided by means of a Standard ex- 
haust distilling plant, which utilizes waste heat from the engine 
for evaporating the water to be used for drinking purposes. 


A New Zealand Coasting Steamer. : 

The twin-screw steamer Atua, recently built and engined for 

the Union Steamship Company of New Zealand, Ltd., by David 

J. Dunlop & Co., Port Glasgow, is in many respects an interest- 
ing vessel. Her principal dimensions are: 


Length between perpendiculars........... 320 ft. o in. 
ByreAGhdn MaKe, oo oocconodvedoousewoueDs AAGi tm OMitie 
Depth molded to main deck. ............. ai ft. 9 in. 
Depth molded to upper deck......3...-. 29 ft. 8% in. 


There are shade decks, amidships and aft, over the passenger 
accommodation, 8 feet above the upper deck, with a boat deck 
over the shade deck amidships. Accommodation is provided for 
about 100 first-class passengers in large airy staterooms on the 
upper and shade decks amidships, where also are a spacious 
dining saloon, music saloon, ladies retiring room, and smoking 
room, all tastefully fitted in polished hardwood. ‘The second- 
class passengers are accommodated aft in staterooms on the 
main and upper decks, where are berths for about 50 persons. 
A large dining saloon, seated for 40, is fitted up.in a deckhouse 
on the upper deck. The greatest care has been exercised in 
the design and arrangement of all the staterooms to secure the 
utmost comfort. 

The accommodation for the officers has been fitted up in a 

large teak deckhouse on the boat deck, with charthouse on the 
flying bridge above; the engineers aré accommodated in ’tween 
decks amidships, and the crew, firemen, etc., in quarters under 
the forecastle. 
All the latest appliances have been adopted for the expeditious 
working of cargo. The equipment of the steamer includes 
electric lighting plant, refrigerating machinery, and cooling 
chambers, Clayton fire extinguishing apparatus, with piping and 
valves to all compartments, steam steering gear, steam windlass, 
steam winches, and all the life saving appliances required by 
the Board of Trade and the New Zealand government. 

The machinery consists of two sets of triple expansion engines, 
having cylinders 21%, 35 and 57 inches in diameter, with a 
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common stroke of 39 inches, supplied with steam from four 
single-ended boilers 14 feet 6 inches diameter by 11 feet 6 inches 
long, all proportioned for working pressure of 180 pounds per 
square inch. The engine room outfit and gear includes Weir’s 
feed pumps, Drysdale’s centrifugal pumps, surface feed heater, 
evaporator, Howden’s forced draft, and ash ejectors. Bronze 
propeller blades are fitted. 

The Atua is much larger and of greater power than the Navua, 
built for the same company eighteen months ago by Messrs. 
Dunlop, and is intended for the same trade as the latter vessel. 
The Atua is classed in the British Corporation for the Survey 
and Registry of Shipping. 1, AC 


Torpedo Boat Docks at the Kiel Imperial Ship Yards. 
BY DR. ALFRED GRADENWITZ. 

In the construction of docks, the general tendency should be 
to permit of docking as many different types as possible of the 
vessels touching at the harbor in question. Floating docks will 
show the advantage over dry docks, in that the amount of energy 
expended in lifting is approximately proportional to the size of 
the ship, whereas, in dry docks a decrease in the size of the ship 
rather results in a considerably increased amount of energy con- 
sumption and working expenses. The docking of small vessels 
in a dry dock thus becomes extraordinarily expensive as com- 
pared with floating docks. Considering all the further advantages 
afforded by floating docks, viz., the shorter time of construction, 
considerably shorter time of pumping, smaller cost of construc- 
tion, simplicity and cheapness of operation, their economy would 
seem to be so much higher than that of dry docks that it may 
be wondered at why the construction of the latter is at all con- 
tinued. Anyhow, floating docks have been adopted to an ever 
increasing extent of late years, even in cases in which the possi- 
bility of utilizing the tide in dry docks would have allowed the 
pumping work to be either dispensed with or considerably 
reduced. 


4. The pontoons should be of substantial construction and 
allow of a ready upkeep, Siemens-Martin ingot iron on the 
regulations issued by the German navy being used as material. 

5. The plant should be worked as economically as possible. 

6. The bulkheads, pipes, valves, etc., should be $0 arranged as 
to warrant a ready manipulation and a uniform lifting and 
lowering. 

7. The pontoons should be as bright and airy as possible. 


SECTION OF DOCK FOR CARRYING TORPEDO BOATS. 


Some departures from the usual practice will be observed in 
the external aspect of this plant, comprising two self-contained 
docks. In fact, in view of the comparatively great length of the 
dock, an extension of the supporting pontoons and of the lateral 
compartments throughout the structure would have resulted in a 
useless increase of the cost of construction. The pontoon has 
accordingly been given a length of only 60 meters (107 feet), 
platforms 5 meters (16 feet 4 inches) in length being arranged 
on both sides, resting on trussed girders. The latter are of such 
substantial construction as to permit of ships being repaired 
from them. 
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INBOARD PROFILE AND PLAN OF FLOATING DRY-DOCK USED FOR THE REPAIR OF GERMAN TORPEDO BOATS. 


An interesting floating dock plant has been recently constructed 
to the order of the Imperial ship yards, of Kiel, Germany, by the 
Howaldtswerke, especially for the docking of torpedo boats. 

The following requirements had to be met in connection with 
this plant: 

1. The plant should be able simultaneously to dock and to 
undock several torpedo boats. 

2. Both the empty dock and the dock loaded with a 400-ton 
boat should be lowered and lifted as rapidly as possible, no 
more than one-half hour being allowed for this operation. 

3. The pontoons should be of sufficient stability in all positions, 
even with a load of 600 tons. 


Moreover, wide insets 8 meters (26 feet) in length, penetrating 
3 meters (g feet 10 inches) into the supporting pontoon, have 
been arranged at both ends, to allow the bow and stern rudders 
of torpedo boats to be removed. When out of use, these are 
covered with a timber planking: ‘The shape of the lateral com- 
partments, while satisfying the requirements of stability, affords 
the possibility of arranging wide staircases, without any loss of 
useful space, which would have been the case had the staircases 
been placed on the inner walls. ‘The ready means of access and 
descent ‘thus insured to the men of the torpedo boats ate espe- 
cially valuable. 

In view of the short time allowed for lifting, a special point 
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was made of simplifying and accelerating the operation, and 
increasing its safety. In addition to the division of the dock into 
twenty compartments, by means of bulkheads, a safety deck has 
been provided for, thus limiting the extreme depth of immersion, 
in order to exclude any risk of submersion even in the event of 
all compartments being filled, by some inadvertency. 

Although arranged at intervals of 1.3 meters (4 feet 3 inches), 
the keel blocks may be placed at any longer or shorter intervals, 
for which purpose they are fixed to the deck with rotary bows. 
Bilge blocks moving on carriages, which automatically adapt 
themselves to the shape of the ship, being removed in the case 
of repairs, serve as a lateral stay to the ship. These are operated 
by means of hand winches from the deck of the side compart- 
ments, and are so designed as to enable two blocks to be 
eperated, either simultaneously or singly. 

Each dock has been provided with two centrifugal pumps, each 


THE LAUNCHING OF A FLOATING 


of which is directly operated by a 25-horsepower alternating cur- 
rent motor, in addition to a duplex pump, which is likewise 
driven by electricity, and which is used in washing the deck, for 
fire-extinguishing purposes, as also in freeing the dock from any 
surplus water, which, however, owing to the efficiency of the 
main pumps, will in most cases be found quite unnecessary. 

A power station situated on land is used to supply current at 
110 volts and 100 cycles. ‘The motors are installed above the 
safety deck, immediately below the driver’s cabin, being con- 
nected by vertical shafts to the centrifugal pumps fixed in the 
lower pontoon. ‘They work at a speed of 580 revolutions per 
minute, whereas the motor of the duplex pump runs at 960 revo- 
lutions per minute, driving the pump through gearing. 

The pressure pipes of the centrifugal pump are fitted with 
locking valves 375 millimeters (14.8 inches) in diameter, and are 
so arranged that the exhaust is placed above the level of the 
water in the raised dock. Main conduits 375 millimeters in 
diameter lead from each pump to the pontoon, these two conduits 
being so connected with each other by a pipe as to allow of both 
sides being served by one pump. The connecting pipe, 275 milli- 
meters (11 inches) in diameter, is closed by a valve operated 
from the power station like the valves in the two main conduits. 
Branch conduits 170 millimeters (6.7 inches) in diameter lead 
from the main conduit to each of the sections of the dock, one 
to the middle of the dock and one to the lateral bulkhead. The 
latter conduits are provided with internal reflex valves, so that 
all the pipes may be used in filling, while only those leading to 
the middle of the dock are available for suction, thus leaving a 
minimum of residual water’ in the pump. Each pipe is fitted 
with a regulating valve, the valve of the pipe leading to the mid- 
dle of the pontoon and that of the corresponding lateral pipe 


being operated by means of the same lever and rod. The levers 
are arranged side by side in two groups of five each in the 
driver’s cabin, where all the operations for lifting and lowering 
the dock are performed. 

The dock is filled and emptied by the common conduit, by 
first opening the two main admission valves, after which the 
water entering the main conduit is distributed into the various 
compartments by the regulating valve. In emptying the water, 
the inlet valves being locked, the pumps are set working, after 
which the valves of the pressure pipes of the pumps are opened, 
and a uniform discharge of each of the compartments is effected 
by the aid of the regulating valve. The level in each of the com- 
partments is indicated by floats, and can likewise be observed 
from the driver’s cabin. 

The dock is lighted by four arc lamps and a number of incan- 
descent lamps. 


DOCK FOR HANDLING TORPEDO BOATS, 


The main dimensions of the dock are as follows: 


Meters. Feet. 
Total least shade seeba coer odpoed be uoRacopenadns 70.00 230 
Lower clear width 1.5 meters (4 feet 11 inches) 

AMOS tekorere OE ME GkAAK 660000000000000000000000 11.00 36 
Upper Clear waalila > 50000000000000000000000000000 11.70 38.3 
Lower length of a side compartment.............. 54.00 177 
Upper length of a side compartment.............. 42.00 138 
Lower width of a side compartment.............. 1.80 5.9 
Upper width of a side compartment.............. 1.225 4 


JE SReOMO TACK Ore TRON GHAECEERE ooo c00c00d00d000 14.35 47 


Contirall InSite Ori MOM 4 56oc0c00000000600000006 1.80 5.9 
IL SRN CHE INSAHATNE? MOWIWOOTN Go0ccc0000000000000000 60.00 197 
IDrauie. ita Mogvcled| Cormnchiti@N .o000000060000000000000 1:55 5.1 
IDraste lonweracl (GxmERO)) occccccccccac0c00eH660 7.00 2 
Lowering above keel blocks (extreme)........... 4.20 13.8 
lnl@redor Git Ika WHOSE. 5600500000000000060000000006 I.00 3.3 
Height of dock body from lower edge of dock to : 
the deck of side compartment.................. 7.50 24:6 


Steamship Lines to Brazil. 

The growing competition between rival German and English 
steamship lines plying between Europe and Brazil, and touching 
at Madeira, has resulted in the announcement of a new 10,000-ton 
steamer for the Hamburg-American Line, and three new steam- 
ers of 6,000 tons each, now rapidly approaching completion, for 
the Woermann Line. It is stated that this increase in tonnage 
has been made by the German companies in opposition to the 
Royal Mail Steamship Company, recent additions to the fleet of 
which have forced competitors to duplicate the comforts and con- 
veniences presented by the English line. 
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Lloyd’s Annual Summary of Shipbuilding. 1892-96. 1897-OI. 1902-06. 
The report made by Lloyd’s Register of British and Foreign United Kingdom ......... 5,103,559 6,704,057 7,274,849 
Shipping for the year 1906 covers all vessels of upwards of 100 British Colonies .,....... 65,189 83,613 131,314 
tons which were launched in 1906. ‘The total of merchant vessels United States ............ 425,708 1,251,128 1,743,426 
for the entire world is given as 1,836, amounting to 2,919,263 Germany ................. 435,838 926,883 1,174,305 
gross tons, or an average of 1,588. Of this total, 1,457 steamers France ................--. 130,617 500,696 474,547 
account for 2,794,046 gross tons, or an average of 1,920 tons Holland .................. 51,764 149,204 294,855 
each; while 379 sailing vessels show an aggregate of only 125,717 Italy .................-.-. 42,202 216,960 218,564 . 
tons, or an average of 331 each. Of the total, 886 vessels, Japan ...................- 14,450 66,690 168,878 
amounting to 1,828,343 gross tons, are accredited to the ship- Norway ................. 83,225 137,397 243,300 
builders of the United Kingdom, the average size being 2,062 . Other Countries .......... 141,724 232,079 346,968 
tons. ‘The construction outside of the United Kingdom amounted eee 
to 950 vessels, aggregating 1,091,420 tons, or an average of Trotalse = soreceeecnecioee 6,494,366 10,268,707 12,071,006 
1,150 tons. One feature of the construction that is interesting British percentage ....... 70.7 66.0 61.4 
is that more than 80 percent of the sail tonnage was built outside American BEN owas Sahara : 6.55 12.2 14.4 
UNITED UNITED 
YEAR ‘TOTALS. KIncpoM. FRANCE. GERMANY. HOLLAND. STATES. 
No. Tons. No. ‘Tons. No. ‘Tons. No. ‘Tons. No. ‘ons. No. Tons. 
TRO2) Aen 1,051 1,358,045 681 1,109,950 Ig 17,228 73 64,888 I5 14,368 73 62,588 
T8O3e yee 846 1,026,741 536 ©=—- 836,383 22 20,337 65 60,167 8 1,339 36 =27,174 
TSQA Wee yentsts eee 932 1,323,538 * 614 1,046,508 28 10,636 77* 119,702 Al 15,360 43 66,804 
TSO GS eeicesvete 880 . 1,218,160 579 950,967 27 28,851 75 87,786 25 8,292 61 84,877 
TSQO HE ae ers sane 1,113 1,567,882 696 1,159,751 4l 44,505 63 103,295 28 12,405 144 184,175 
T8O7) ou ceeouie 990 1,331,924 SOI 952,486 39 40,341 84 139,728 2 20,351 84 86,838 
T SOS) oa prererine 1,290 1,893,343 761 1,307,570 48 67,160 104 153,147 27. —-19,468 162 173,250 
TKO) pGG0000d)s'0 1,269 2,121,738 726 1,416,791 51 89,704 93 211,684 50 © 34,384 148 224,278 
TQOO eneekne ire 1,364 2,304,163 692 1,442,471 66 116,858 93 204,731 61 45,074 235 333,527 
WEB soocovce's 1,538 2,617,539 639 1,524,739 92 177,543 IOI 217,593 33 20,927. 286 433,235 
1902 Aaaeee a aoe 1,650 2,502,755 694 1,427,558 99 192,196 108 213,961 114 60,101 251 379,174 
TOO3T Se yee 1,650 2,145,631 697 1,190,618 75. 92,768 120 184,494 109 59,174 246 381,820 
TQOA Necro 1,643. 1,987,935 712 1,205,162 69 ©8245 149 202,107 109 = 55,036 227 238,518 
1905) Ss occnwrecerts 1,576 2,514,922 795 1,623,168 43 73,124 148 255,423 58 44,135 200 302,827 
1900) wy cee 1,836 2,919,763 886 1,828,343 A8 35,214 205 318,230 89 66,809 242 441,087 


of the United Kingdom, while about 65 percent of the steam 
tonnage was built in the United Kingdom. ‘The sail tonnage of 
the United Kingdom was only about one percent of the total 
tonnage launched, while for outside countries it was almost 
IO percent. 

The warships launched in the United Kingdom aggregated 29, 
with a total of 108,450 tons displacement, or an average of 3,740. 
Warships launched outside the United Kingdom aggregated 119, 
of a total displacement of 254,522 tons, or an average of 2,138. 
The total warship construction amounted to 148 vessels, aggre- 
gating 362,972 tons, or an average of 2,451 tons. 

The grand total~of all construction thus amounts to 1,984 
vessels, aggregating 3,282,735 tons, or an average of 1,656. Of 
this total, the United Kingdom is credited with 915 vessels, 
aggregating 1,936,783 tons, or an average of 2,118; while the 
rest of the world constructed 1,069 vessels, amounting to 1,345,942 
tons, or an average of 1,260. 

The construction of merchant ships, during the fifteen calendar 
years from 1892 to 1906 inclusive, is shown in the table. It will 
be seen that, except for an occasional falling off, the progress 
has been continually towards larger construction with each suc- 
cessive year. 

Due to local or temporary reasons, it is not always fair to 
compare any one year with any other one year, but when a series 
of years is taken, a fair showing can be obtained. With this 
idea in view, we have grouped construction in the fifteen years 
mentioned into three periods, each containing five years, and 
-show the results in another table, in which the progress of ship- 
building is more clearly outlined than in the first. 

The merchant shipbuilding for 1906, outside the United King- 
dom, includes 242 vessels in the United States, aggregating 441,- 
087 tons, or an average of 1,822; 205 vessels in Germany, aggre- 


gating 318,230 tons, or an average of 1,551 tons; 89 vessels in 
Holland, aggregating 66,809 tons, or an average of 751; 69 
vessels in Norway, aggregating 60,774 tons, or an average of 
891; 107 vessels in Japan, aggregating 42,489 tons, or an average 
of 397; 48 vessels in France, of an aggregate of 35,214 tons, or 
an average of 733; 30 vessels in Italy, aggregating 30,560 tons, 
or an average of 1,019; 57 vessels in the British Colonies, aggre- 
gating 26,042 tons, or an average of 459; 18 vessels in Denmark, 
aggregating 24,712 tons, or an average of 1,372; 25 vessels in 


Austria, aggregating 18,590 tons, or an average of 744; and 60. 


vessels in other countries, aggregating 26,913 tons, or an average 
of 440. 

he merchant tonnage for the United Kingdom is a record 
breaker, being 205,000 tons greater than in 1905; 304,000 tons 
greater than in 1901, and 386,000 tons greater than in 1900, 
which were the largest previous years. In the United States, 
the figures are the largest on record, being 8,000 tons greater 
than in 1901 and 60,000 tons greater than in 1902 and 1903. The 
German tonnage is also the greatest ever constructed, being 
63,000 tons ahead of 1905 and 101,000 tons in advance of Igo1. 
Dutch construction is 2,300 tons less than in 1902. Norwegian 
construction is a record, being 8,200 tons ahead of 1905 and 10,300 
tons more than 1904. Japanese construction is another record, 
being 5,300 tons ahead of 1901 and 8,000 tons ahead of 1903. 
French construction is the smallest since 1895, being less than 
one-fifth the construction of 1901 or 1902, and less than one-half 
the construction of 1903, 1904 or 1905. Italian construction is 
less than one-half of 1905 or 1900, and but slightly more than 
one-half of 1901. ‘The construction in the British Colonies is 


less than in 1901, 1902, 1903 and 1904. Danish construction is 


less than in 1899, 1902 and 1903. Austrian construction is 
larger than in any previous year except I9OI. 
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Census of Shipbuilding. 


A recent census bulletin covers the shipbuilding industry of the 
United States in tabular form, including the building and repair- 
ing of all classes of water craft, iron, steel and wooden vessels, 
yachts, boats, barges and scows, irrespective of their uses or the 
classes of traffic in which they are employed. ‘These tables sepa- 
rate the shipbuilding into two general classes of wooden ship- 
building, and shipbuilding in iron and steel. 

Under the latter heading the total cost of materials used is 
shown to have increased between 1900 and 1905 from $23,586,000 
to $27,602,000, or 17 percent. The product increased during this 
period from a value of $50,368,000 to $58,433,000, or 16 percent. 
Included in the product is under each year somewhat more than 
$12,000,000 worth of repair work. The number of vessels 
launched during the year increased from 134 in 1900 to 156 in 
1905. ‘he gross tonnage increased from 262,516 to 330,551, or 
26 percent. ‘The net tonnage increased from 186,509 to 217,284, 
or 16.5 percent. ‘The average size of vessel in 1900 was 1,960 
gross tons, and in 1905 the average size was 2,120 tons. The 
average net tonnage in 1900 was 1,390 tons; while in 1905 it was 
1,393 tons. 

The value of the vessels constructed in 1900 amounted to $25,- 
455,000, or an average of $190,400 each. ‘The average cost per 
gross ton was about $97; per net ton, $137. In 1905 the total 
value, including contract price of finished vessels, aggregated 
$63,690,000, this figure covering a large amount of work not done 
during the census year, and therefore not included in the total 
value of products during that year. The average cost of the 
vessels included in this figure is seen to be $408,000. The aver- 
age value for each gross ton figures out at $192; for each net 
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HISTORICAL DEVELOPMENT OF SHIPBUILDING IN THE UNITED STATES. 
(a) =Totals in units of $100,000. (b) = Hundreds. (c) = Dollars per 
$1,000 capital. (d) = Per establishment, in units of $100. 

: (e) = Dollars per man. 


ton, $293. It is extremely doubtful if any reliance can be placed 
tipon the figures here given for gross and net tonnages as com- 
paring the two years. Although the report does not so state, it 
is without question a fact that the figures are not strictly com- 
parable, those for the one year being evidently compiled upon a 
basis different from that used during the other year: 

Wooden shipbuilding shows a decrease in cost of materials 
used from $9,889,000 in 1900 to $9,861,000 in 1905. ‘The total 
value of products shows a slight increase, the figure for 1900 
being $24,165,000, and for the year 1905, $24,336,000. Included in 
this total is repair work, which amounts each year to between 
$10,000,000 and $11,000,000. ‘The number of vessels of five tons 
and over launched during the year aggregated 1,947 in 1900, and 
2,003 in 1905. ‘The gross and net tonnages in 1900 were 424,643 
and 355,815 respectively; in 1905 they were 372,033 and 342,085. 
In each year the amount of work on steam and power vessels 
aggregated about $3,000,000; on sailing vessels about $3,300,000; 
on barges about $3,500,000. 

Another table in the report shows that the number of establish- 
ments engaged in shipbuilding decreased from 2,188 in 1880, to 
1,010 in 1890, 1,107 in 1900, and 1,097 in 1905. ‘The total capital 
has shown a continuous increase from $21,000,000 in 1880, to 
$53,000,000 in 1890; $77,000,000 in 1900, and $122,000,000 in 
1905. ‘Ihe total number of employees has increased from 21,345 
in 1880, to 26,000 in 1890; 48,000 in 1900, and 53,000 in 1905. ‘The 
table shows the general relation in each of these four years be- 
tween capital, product, employees and wages. 


1880. 1890. 1900. 1905. 
Establishments ...... 2,188 1,010 1,107 1,097 
Capitalicnd sssnesica cess $20,980 $53,393 $77,341 $121,624 
increase in period.. ...... 107% 45% 57% 
per establishment... $0,580 $52,850 $69,800 $110,850 
Employeesmenarceences 21,345 25,034 48,152 53,234 
increase in period.. ...... 214% 86% 10%4% 
per establishment... 10 26 44 48 
Weaees, tok, éocccos $12,714 $16,029 $26,832 $32,581 
increase in period.. ...... 26% 67% 21% 
per establishment. . $5,810 $15,870 $24,240 $29,700 
per employe ....... $506 $618 $557 $612 
increase in period. ...... 3.770 —9.9% 9.9% 
Products, value*...... $36,800 $40,342 $74,532 $82,769 
increase in period.. ...... 04% 84% 11% 
per establishment.. $16,800 $39,950 $67,300 $75,400 
increase in period ...... 138% 68% 12% 
per employe....... $1,723 $1,555 $1,548 $1,555 
Cost of materials*... $19,736 $16,925 $33,475 $37,463 
Per $1,000 capital: 
Materials used.... $042 $317 $433 $308 
Value of product.. $1,754 $757 $061 $681 
HNotaluwalceSeeerer $606 $301 $347 $268 
Ratio: 
Materials to product 0.536 0.419 0.449 0.453 


*JIn thousands of dollars. 


International Maritime Exposition. 


In celebration of a century of steam navigation an exposition 
will be held by the League Maritime Frangaise, in the city of 
Bordeaux, from May to November, 1907. ‘he exposition will 
be under the official patronage and aid of the French government, 
of the Department of the Gironde, the city of Bordeaux, the 
Chamber of Commerce and the Philomathic Society. It is open 
to citizens of all countries, and will receive exhibits of all indus- 
trial, agricultural or artistic products pertaining to maritime 


affairs. Sections will be devoted to ocean geography, aerial 
navigation and motor boats. It is the intention to include con- 
gresses, competitions and lectures on subjects concerning 


maritime affairs. 


122 


/ARINE. 


Published Monthly at 
17 Battery Place . ° NEw YORK 
By MARINE ENGINEERING, INCORPORATED 
Christopher St., Finsbury Square, London, E. C. 


TERMS OF SUBSCRIPTION 


3 Per Year Per Copy 
United States, Canada and Mexico.............. $2.00 20 cents 
GreatBritainwsandieltce anc Seen 10/6 1/ 
Other countries in the Postal Union............ 10/6 1/ 


Entered at New York Post Office as second-class matter. 
Copyright, 1907, by Marine Engineering, Inc., New York. 
INTERNATIONAL Mariné ENGINEERING is registered in the United States 

: : Patent Office. 
Copyright in Great Britain: entered at Stationers’ Hall, London. 


Notice to Advertisers. 
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The edition of this issue comprises 6,000 copies. We have no 
free list, accept no return copies and issue only enough to supply 
the regular demand. 


Of Interest to the Antiquarian. 


This number completes ten years of publication of this 
periodical. The beginning was small, but expansion has 
come with age, and to-day we can look with satisfaction 
on a clientele of subscribers and advertisers, of large 
proportions, and of such a character as to mutely attest 
to the esteem in which the publication is held, both at 
home and abroad. 

We entered the field when the annual merchant ship- 
_ building of the world amounted to less than half what 
it does at the present time, and when that of the United 
States one-fifth of the present figures. 
Throughout this space of time we have been actuated by 
the determination to give to our readers as nearly as 
possible a concise account of the trend of shipbuilding, 
ship design and marine engineering matters generally, 
with details of as many structures of varied types and 
sizes as could be conveniently placed within the limits 
of our pages. We believe that we have succeeded in this 
endeavor to a very gratifying extent, though we realize 
that in many cases fulfilment has fallen far short of de- 
sire. ‘The task is not always an easy one. Professional 
secrets form a large stumbling block, while rush of work 
in engineering and shipbuilding offices accounts in large 
measure for our inability to obtain at first hand authori- 
tative descriptions which we would like to make public 
through our columns. In many cases, we have been able 
to circumvent or otherwise neutralize the restrictions thus 
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placed upon us, but sometimes it has been impossible to 
do this, and notable constructions have been allowed to 
pass unnoticed, because of the difficulty in obtaining satis- 
factory material for a notice. 

We are entering upon the second decade of our exist- 
ence with a standing all over the world which we think 
and hope will enable us to obtain much of the material 
which would be withheld from a publication less robust 
in the character of its contents, and shall continue in our 
endeavor to place monthly before our readers descriptions 
of the very best and latest practice in all branches of the 
twin sciences of naval architecture and marine engineer- 
ing, to the promotion of which sciences all over the world 
we are devoted. 


International Co-operation. 


Cases have been frequent in history where two or more 
nations have joined forces in warlike exploits. It is 
probable that the cases in which nations have joined hands 
in operations other than military far outnumber the latter, 
but they have in general been of much smaller magnitude, 
and less has been publicly known about them. A notable 
instance of the latter type of international co-operation 
is involved in the construction of the new American life- 
saving revenue cutter, which we described last month. 

The northwestern coast of the United States is very 
subject to severe weather, particularly in the neighbor- 
hood of the extreme northwestern point, which is known 
as Cape Flattery. Instances are on record where sailing 
vessels have had to beat about for weeks off this cape 
before being able to enter the sound, and very many 
wrecks have occurred, some on the cape, but most of them 
farther north,on Vancouver Island, which is Canadian 
territory. In some instances the wrecks have been those 
of steamers; and in many cases loss of life has resulted. 
To offset as much as may be the dangerous character of 
this coast, due largely to the prevalence of heavy winds, 
the United States is building the revenue cutter in ques- 
tion, and the Canadian government is establishing along 
the western coast of Vancouver Island a number of signal 
stations fitted with apparatus for wireless telegraphy. 

Just back of the extreme point of Cape Flattery is a 
small harbor known as Neah Bay, which will form a 
secure anchorage for the cutter. Being equipped with 
wireless telegraph outfit, she will be in direct communica- 
tion with the Canadian stations, and, as soon as any vessel 
in distress is sighted, the revenue cutter can start im- 
mediately to her relief. In many cases this form of co- 
operation will doubtless result in the saving (by towing) 
of ships which would otherwise go to pieces upon the 
rocky coast; while in other cases, where it may prove 
impossible to prevent the ship from going to her destruc- 
tion, lives may be saved much more easily than if reliance 
were placed entirely upon apparatus operated from the 
land. ‘The character of the coast is one which would 
make the ordinary form of life-saving exceedingly diffi- 
cult, cliffs at the water’s edge rising in many places to a 
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height of more than one hundred feet; hence the value 
of the revenue cutter in this connection. 

It will be noted that the major part of the expense of 
this joint establishment is carried by the United States. 
To offset this, it may be said that a large proportion of 
the vessels using the waters to be patrolled belong also to 
the United States, and that this is particularly true with 
regard to the great numbers of small vessels propelled by 
sails, which ply around the northwestern borders of the 
republic. It goes without saying that this co-operation 
will be most heartily carried out by both governments, 
and that both peoples will benefit in large measure from 
the results. 


Cost of Battleship Construction. 


A report from Washington states that the total cost of 
the battleship Connecticut, which was built in the Brook- 
lyn navy yard, was $6,340,247 (£1,302,900), while the 
cost of the sister ship, Louisiana, built at the same time 
by the Newport News Shipbuilding & Dry Dock Com- 
pany, was $5,980,822 (£1,229,000). ‘This makes an ap- 
parent difference of $359,425 (£73,900). It is stated, 
however, that this difference should really be placed 
greater than this, because of the fact that the turrets on 
the Lowisiana were more expensive to construct than those 
on the Connecticut, and the addition of thirty-five tons 
of armor to the former involves another item of expense, 
the aggregate of these two being $30,855 (£6,340). This 
makes the total difference in cost as between two per- 
fectly similar structures, $390,280 (£80,240). _ 

The Louisiana was built under contract dated October 
15, 1902, and the order for the construction of the Con- 
necticut was given at about the same time. The keel of 
the Lonisiana was laid February 7, 1903; that of the 
other ship, March 10, 1903. The Louisiana was launched 
August 27, 1904; the Connecticut, September 29, 1904. 
The Louisiana was first placed in commission June 2, 
1906; the Connecticut, September 29, 1906. It would 
thus appear that the Connecticut took about four months 
longer to construct after the placing of the order than 
did the Louisiana, which is another large item in favor 
of construction in the private plant. ‘The total construc- 
tion period, beginning with the signature to the contract, 
appears to have been three years seven and one-half 
months for the Louisiana, and three years eleven and one- 
half months for her sister ship. — 

So far as the costs are concerned, it is interesting to 
note that the battleships Indiana and Massachusetts, built 
by William Cramp & Sons, of Philadelphia, under con- 
tract dated in November, 1890, cost almost identically the 
same amount as did the two ships now mentioned. ‘The 
eatly ships had a displacement of 10,288 tons, as com- 
pared with 16,000 tons in the two now under discussion, 
which shows an increase of about 52 percent in displace- 
ment, without any increase in total cost of construction of 
ship, machinery, armor, guns and equipment. ‘This result 
is extremely gratifying to the government, representing 


as it does a tremendously increased efficiency of product 
for every dollar spent upon it. ‘The new ships have a 
speed of about two and one-half knots greater than their 
smaller prototypes, while the battery has probably double 
the efficiency of that of the earlier vessels. The armor 
belt is not so thick in the later ships, but the material of 
which it is made is sufficiently better in quality to neutral- 
ize the difference in thickness, while the area of the ship’s 
side covered by armor is very much greater, and the 
efficiency of the distribution of this armor is much en- 
hanced. 

It would appear from the figures given that the final 
cost per ton of displacement of the Connecticut or Louisi- 
ana is a little under $400 (£80), while the cost of each 
ton in the earlier ships was in the neighborhood of $600 
(£120). 


Marine Disasters. 


Another horror has been added to the disasters oc- 
curring in connection with the navigation of ships in 
narrow waters. ‘The steamer Larchmont, bound from 
Providence, R. I., to New York, was run into by a 
schooner scudding before a heavy gale, and as a result 
about 150 lives have been lost. 

The Larchmont represents a type of coasting vessel of 
which large numbers are extant upon the eastern coast 
of the United States. The ship was built of wood in 1885, 
and does not appear to have had any effective watertight 
bulkheads. It is probable that there was a collision bulk- 
head in the bow, but this, of course, would be of no avail 
in connection with a collision such as that which was sus- 
tained—that is, ramming amidships by another vessel. 
There are many steamers of no better construction, 
threading the waters of the eastern coast, and in summer 
heavily loaded with passengers. Occasionally a disaster 
of the character here mentioned, or one even worse, stich 
as that which overtook the General Slocum three years 
ago, calls attention to the antiquated design and construc- 
tion of these vessels, and to the utterly inadequate facili- 
ties provided for withstanding the action of either fire or 
water. The theory seems to be that there will be no acci- 
dent which will have to be met, and the vessels are run, 
year in and year out, upon this assumption. This being 
the case, the wonder is, not that such accidents do occur, 
but that they do not occur more frequently. It is safe to 
assume that they will continue, just as long as an anti- 
quated series of laws governing the construction and 
operation of such vessels remains on the statute books of 
a great nation. 

There are unnumbered scores of such vessels operating 
with passenger licenses, and all in imminent danger of 
some such accident as overtook the two here mentioned. 
Not one of these vessels should be permitted to carry on 
her business, with her cargo of human lives, without the 
provision of effective means for fighting fire, and suf- 
ficient facilities for escaping from the vessel in the event 
of a collision or other wreck. 
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ENGINEERING SPECIALTIES. 
The Multiplus Sight Feed. 


The Multiplus sight feed has just been put on the market, and 
is furnished free with all new improved Rochester automatic 
lubricators. It is a combination sight feed and three-way cock, 
with all the advantages of the sight feed, which enables the 


engineer to see at a glance whether or not oil is being pumped 
to the cylinder or point of delivery, and the certainty of the 
three-way cock, by means of which the exact amount of oil 


_gines. 


It will thus be seen that, when the oil is being fed, the sight. 
feed will keep up a continual “winking.” ‘There is always a 
solid column of oil under pressure, which gives it an advantage 
over glycerine and water sight feeds. ‘The manufacturers are 
Greene, ‘I'weed & Co., New York. 


The Parsons Marine Engine. 


Installed in the 240-ton schooner Elizabeth, owned by M. 
Rochereau, is a 60-70-horsepower engine, right forward. It 
drives a two-bladed propeller feathering ahead and astern, and 
also dead fore-and-aft for sailing, through a shaft about 4o feet 
long. The engine room is equipped with the usual accessories, 
and there are three fuel tanks, of about 300 gallons capacity, any 
of which can be connected to the carbureter of the engine. One 
of these tanks usually contains petrol (gasoline) and the other 
two paraffin (kerosene), but all three may contain either fuel, 
as desired by the owner. In the event of paraffin only being 
carried, the starting of the engine is effected by a little petrol 
in the carbureter, used from a screw-stoppered. can. Once 
started (which can generally be done by switching on the cur- 
rent) the engine is controlled in all respects as a petrol engine 
would be. ‘The ignition consists of the usual battery and coil, 
but with the addition of a small low tension dynamo driven from 
the cam shaft, which keeps the battery charged at all times. 
The exhaust branch is taken to a silencer (muffler) fitted in the 
ventilation up-take. t 

The water circulation is by a cog wheel pump driven from 
the engine crank shaft in the usual way. The clutch is of the 
metal to metal cone type, running in oil. ‘The valve gear is of 
the compound ‘type, one valve within the other. There is there- 
fore no lamp and vaporizer at all, as is usual with paraffin en- 
The propeller in this case has been made by the Gaines 


being fed can be determined, by simply turning the handle. 
The device is simple in construction, being composed of a 
chamber, one side of which is a heavy glass disk, against which 
presses a hollow plunger. In order to pass from the lubricator to 
the point of delivery the oil must be forced through this plunger, 
which has an opening in the end. ‘The oil, in forcing its way be- 
tween the glass and the end of the plunger, moves the plunger 
back so that only the oil is seen behind the glass, but as soon as 
the pressure is relieved the plunger resumes its normal position, 
and the light color of the brass is seen, instead of the dark oil. 


Propeller Company, Itd., and the shaft is carried in several 
bearings. ‘The operating gear consists of a worm and rack, and 
is fixed close to the engine, for facility of control. The timing 
and the throttle which control the engine are arranged close 
at hand. Both the engine and the bearing foundations are yery 
solid, and there is practically no vibration in the vessel from the 
four-cylinder engine. ‘The speed attained on trial was about 
534 knots. i 

The engine was built by The Parsons Motor Company, Ltd., 
Southampton. 
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A Two-Cycle Gasoline Engine. 


The cylinder and head of the Kowalsky two-cycle engine are 
cast in one piece, thus doing away with all joints where water 
might leak through and cause trouble. 
with three rings, and are made as light as duty will allow. The 
third ring in the lower part of the piston is used to prevent the 
escape of the charge through the exhaust port if the piston 
should become worn after long use. The center crank bearings 
are hardened, as well as all bolts and screws used on the engine. 

A small but efficient pump keeps up a uniform supply. of water, 
so that there is no chance of the cylinder becoming too hot. The 


pump is so fitted that water can be pumped out of boat, as well 
as from the outside, if necessary. ‘he ignition is by jump spark, 
with vibrator coil and spark plug. The carbureter used has 
proved that it will work successfully under all conditions. ‘The 
speed can be controlled either by throttling or by the spark, or 
both. Another feature worthy of notice is the fact that this 
engine will run in either direction, with equal power, and that 
it can be reversed. while running. The main bearings are sup- 
plied with compression grease cups, sight feed oiler being used 
for the cylinder and crank case. The coupling for the propeller 
shaft is provided with a ball bearing thrust, which is placed 
between the coupling and the bearing on engine. ‘This engine is 
placed on the market by the Kowalsky Engine Company, Ver- 
ona, Pa. 


Ferro Auto=-Marine Engines. 


The new Ferro auto-marine engines, built by the Ferro Ma- 
chine & Foundry Co., Cleveland, Ohio, are made with one, 
two or three cylinders, and in sizes from 1%4 to 25 horsepower. 
The illustration shows a three-cylinder engine, which has exactly 


the same construction as the one and two-cylinder types. ‘The 
cylinders are of the “Individual” type, with a flare increasing 
ftom the bottom up; are independent of and carry no shaft 


The pistons are fitted” 


bearings; have no joints under pressure; no water pipes what- 
soever nor visible external connections. 

The connecting rods are forged from solid open hearth high 
carbon steel, especially treated at the fire to develop maximum 
strength and toughness. There is no bearing at upper end of 
connecting rod, the hollow piston pin being rigidly clamped so 
as to rock with it, thereby giving twice the strength and double 
the bearing surface. The crank pin bearing cap at lower end 
is adjustable, no lock nuts being used, but instead the Ferro 
wire seal, which cannot loosen. 

The quick starting carbureter is designed strictly for marine 
service and conditions. The carbureter is shown attached to 
inlet header, which is of heavy iron, to absorb enough heat to 
remain slightly warm, insuring uniform temperature of mixture. 
With all except the smallest size engine, an exhaust silencer is 
supplied, consisting of exhaust header and condenser silencer 
combined, obviating the use of a muffler, with its hot pipes. 


The Truss Patent Propeller. 


By the Truss patent method of eliminating coarse angular 
pitch of the blades near the boss, the resistance to rotation is 
said to be so diminished that from 30 to 50 percent less power 
will have to be expended on rotation only; and the power so 
saved from reduced resistance to rotation may be expended: 

1. In giving a higher number of revolutions to helicoidal 
bladed screw of pitch, diameter, and area equal to the ordinary 
screw with radial blades and a higher speed of hull. 


2. The screw with the helicoidal blades, if of the same 
diameter and pitch, may have the width of the blades very much 
increased without the revolutions of the engines and the maxi- 
mum power of the engines being increased or reduced thereby, 
and such increased area of the blades and eliminated angular 
area near the boss would lead to a considerable increase in the 
maximum speed of the ship, and large reduction in the number 
of revolutions required per minute to obtain any required speed. 

3. For very long ships of fine lines these helicoidal blades 
may have the same diameter and total area as ordinary blades, 
but a higher pitch-ratio, in order to obtain high speed of hull 
with a moderate number of revolutions per minute. If in this 
case it were found that insufficient revolutions, horsepower, and 
speed were obtained, the question whether the pitch ought to be 
reduced, or the blades reduced in diameter, must be ascertained 
from calculations made on the results obtained from that par- 
ticular ship and propeller. 

It is claimed that by eliminating the coarse angular area near 
the boss, a propeller may be of considerable smaller diameter, 
but still retain its maximum effectual area for propulsion. This 
again is an advantage, whereby considerably less power is re- 
quired to obtain a higher speed of hull. The propeller is placed 
upon the market by TT. F. J. Truss & Co., 60 Mark Lane, 
London, E. C. 
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TECHNICAL PUBLICATIONS. 


The Shipbuilding Industry. By David Pollock, M. I. N. A. 
Size 714 by 5 inches. Pages, 199; illustrations, 20. Methuen & 
Co., London. Price, 2s 6d, net. 

This is one of the series of “Books on Business,” and is an 
excellent manual, thoroughly up to date and full of interest, 
giving a very readable and comprehensive account of shipbuilding 
and marine engineering from the historical, practical, scientific 
and financial standpoints. The sections upon the development of 
the modern steamship, shipbuilding in up-to-date yards and evolu- 
tion in structure and types of ships, we found particularly well 


written. The book is excellently illustrated from photographs. 
Notes on Construction in Mild Steel. By Henry Fidler. M. I. 

C. E. Size, 534 by 914 inches. Pages, 448; figures, 425. New 

York and London, Longmans, Green & Company, 1907. 


Price, $5. 


In the collection of notes forming the contents of this volume 
no attempt has been made to treat the subject from the point of 
view of applied mechanics, nor are any theories or calculations 
involved except in so far as they would be required incidentally 
in connection with the subject matter discussed. ‘The work is 
arranged for the use of junior draftsmen in the architectural and 
engineering professions, and the collection of tables and illustra- 
tions of various parts treated, and methods of construction, is 
unusually complete. ‘The work is divided into seven chapters, 
covering respectively: The manufacture and physical qualities of 
mild steel; the mechanical elements and the uses of rolled sec- 
tions in steel; remarks upon applications of riveted girder work; 
the practical design of columns and struts; roof construction; 
the use of mild steel and iron in marine engineering; and the 
protection of steel surfaces from corrosion. 

The chapter with which we are particularly concerned is that 
covering the use of mild steel and iron in marine engineering. 
This takes up the design of iron piers or jetties with their ac- 
cessories, and goes into considerable detail regarding the sinking 
of piles and the details of construction of this type of structure. 
The next part of the chapter covers caissons for entrances to 
dry-docks or other docks. Details of construction, valves, 
launching, ballasting, weights and stability are given with profuse 
illustrations of various types. A number of other uses of mild 
steel are given attention, but, strange to relate, we do not find 
any mention of its use in the construction of ships. This forms 
a very large item in the use of mild steel generally, because 
merchantmen and warships are almost without exception built 
of this material in both framing and plating, that is to say, in 
the items involving the largest proportion of the weight of the 
ship as a structure. 

The illustrations are very numerous and well-designed for the 
purpose in hand, though the cuts are somewhat crude. An ex- 
tended index in the rear of the volume adds very much to its 
use as a book of reference. 


The Marine Steam Turbine. By J. W. Sothern. Size, 514 by 
8% inches. Pages, 163; figures, 77. London, 1906. Whittaker 
& Company. Price, six shillings, net. 


This corrects the item on page 84 of our February number, 
where the price was erroneously given as sixpence, net. 


The Principles of Mechanism. By Herbert A. Garratt. 
434 by 7% inches. Pages, 166; figures, 162. 
mans, Green & Company. Price, $1.10. 


Size, 
New York, Long- 


‘The work is divided into two parts:—Kinematics of Machines 
and Dynamics of Machines. The first part includes all matters 
connected with the conversion and transmission of motion, with- 
out taking into consideration the masses moved or the forces 
exerted. In this part are five chapters, dealing respectively with 
mechanisms for directing motion in a straight line; for converting 
straight line motions into circular motions; for transmitting cir- 
cular motion from one shaft to another; for transforming circu- 


lar motions into special forms of reciprocating motions; and 
differential, intermittent and non-return motions, including some 
special forms of epicycloidal and hypocycloidal motions. 

The second part includes all matters connected with the con- 
version and transmission of energy, attention being confined to 
mechanical motions, including some of the simpler aspects of 
hydrodynamics. ‘This part is divided into four chapters, covering 
respectively general principles of kinetic energy and momentum; 
dynamics of the steam engine; dynamics of water motors; and 
frictional resistance. 

The illustrations are all line drawings, most of them being 
in diagrammatic form for easy apprehension. The book is writ- 
ten without making use of the calculus, but trigonometry and 
geometry form the basis for a great deal of the text, with ac- 
companying illustrations. 


Shipbuilders’ Handbook. Arranged by Harrison S. Taft, Ph. 
B., S. B. Size, 8 by 11 inches. Pages, 323; figures, 3. New York, 
INTERNATIONAL MARINE ENGINEERING, 1907. Price, in flexible 
covers, $3. 

This consists of abstracts from the rules and regulations of 
Lloyd’s Register, the American Bureau of Shipping, Bureau 
Veritas, the Great Lakes Register and the British Corporation, 
together with United States Navy rules for riveting and rules 
of the Supervising Inspectors of the United States Steamboat In- 
spection Service. Nearly all of the material has passed through 
our columns as text during the calendar years 1905 and 1906. 

The object of the work was to place in a convenient form 
for reference the rules of the several societies, in order to make 
it possible to consult these rules without the necessity of hav- 
ing on hand the several books containing them all. No attempt 
is made to provide material from which ships can be fully 
designed, as it is manifestly out of the question to include in 
such a work tables to the extent required for this purpose. ‘The 
abstracts are concise, and make use of only the most important 
points involved under each heading. For purposes of ready com- 
parison, the index has been prepared in the form of a table, 
so that all the items under consideration are listed, and the 
index refers directly to the pages on which these items are 
found under each one of the several headings under which the 
rules are divided. 

The work is printed on right hand pages only, in order to 
leave the left hand pages free for memoranda as each user may 
wish to make them. This makes the work even more valuable 
for reference, as material gathered upon any particular subject 
may be placed close to the text treatment of that subject, and 
the whole information is seen at a glance. ‘The intention of 
the work was to bring the rules and regulations of the different 
ship classification societies within reach of many who otherwise 
would not be able to consult them, resulting in furthering the 
use of these rules as published. 


QUERIES AND ANSWERS. 


All reasonable questions concerning marine engineering received 
from and signed by subscribers will be answered by the Editor in 
this column. All communications must bear the name and address 
of the writer. 

Q. 367.—What is the area required for a float of a stern wheel steamer 


with given horsepower and revolutions? Give sizes for both radial and 
feathering floats, and ratio between depth and width. B. S. A. 


A.—Very little accurate information is obtainable from those 
who have it. As a result, the various marine engineering hand 
books seem to be the only resource for those desiring informa- 
tion. For radial floats, Seaton gives the number of floats as one 
for each foot inthe diameter; the breadth as about one-fourth the 
length; the thickness as one-eighth the breadth. The area of 


H. P 


2 Jas : : 
the float is given by Seaton 2S nan x C, where D is the 


diameter in feet, and C is a coefficient varying between 0.25 for 
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_ tugs and other vessels requiring heavy tractive effort, and 0.175 
for fast and light steamers. 

For feathering wheels, the number of buckets is given by Sea- 
ton as % (D + 2). The breadth is 0.35 times the length; the 
thickness is one-twelfth the breadth. The area is given by the 
same formula as for radial wheels, but the coefficient varies 
between 0.3 and 0.35. ‘he area might be made in the general 
Ii, 1BL, 12 

gD) 

The diameter of the wheel is based upon the speed to be at- 
tained, the revolutions per minute and an assumed value of the 
a V 
ae G8) 
where V” is expressed in feet per minute, R in feet and s asa 
fraction. When the speed is given in knots, the numerator be- 
comes IOI.3 X knots. 

Suppose we take an example where the power to be trans- 
mitted is 300 I. H. P., and the speed 12 knots at 30 revolutions 
per minute. Let us assume 20 percent slip. 

101.3 X Kts. 
wie (i=) 
1216 


case 


slip. Put in the form of an equation, diameter 


The diameter will be 


This becomes The result is 16.12, or, say, 16 


= X 30X08 


feet diameter. 
For radial floats, we find that there will be sixteen of them. 


00 
The area of each float will bea 0.2, Or 3.75 square feet. We 


may assume the length of each float as 3 feet 9 inches and the 
breadth 1 foot. The thickness will figure out at 1%4 inches. 
For feathering floats, the diameter will be the same. 
16 + 2 


The 


number of floats will be , or 9. The area per float.will be 


300 
3 X 16 
4 feet 2 inches; the breadth as 18 inches; the thickness as 1% 
inches. 

It will be noted that the floats as figured out above are for 
side wheel practice rather than for stern wheel. In the latter 
case, the floats would for convenience sake be longer and nar- 
rower than with the side wheel floats. Just what the ratio between 
the two would be depends largely upon the conditions to be met, 
with regard to beam of vessel, the placing of the engines and the 
character of the stream upon which the vessel is to be used. 


or 6.25 square feet. We may take the length of a float as 


63.—A small water tube boiler with up-flow pipes over the furnace, 

in diameter, and down-flow pipes, 21%4 inches, has steam drum 
Should pipes be made of iron or steel? 
Would malleable fittings 


Q. 3 
¥% inch 
exposed to the heat and flame. 
Should the steam drum be made of iron or steel? 
be suitable for the return bends? ‘The boiler is to carry 250 pounds per 
square inch. Durability and strength are prime requisites. L. W. 


A.—In modern high pressure boiler construction wrought iron 
pipe or plate is almost an unknown quantity. Seamless drawn 
steel tubes and steel plate for the drum should be employed. 
Malleable fittings have been used to some extent in boiler con- 
struction of this type, but for such purposes they are inferior 
to the so-called “homogeneous steel” castings. D. 


Personals. 

Edwin F. Abel has been transferred from the Bureau of 
Steam Engineering in the Navy Department at Washington to 
the Engineering Department in the navy yard at Norfolk, Va., 
with the title of Chief Draftsman. 

Stephenson Taylor has been elected president of the Maine 
Steamship Company, operating steamers between New York and 
Portland. The other officers of the company include J. H. 
McKay, vice-president; D. R. Roome, secretary and treasurer; 
R. C. Scholtz, traffic manager; and W. T. Berry, superintending 
engineer. The directors include Messrs. Taylor, McKay and 
Roome, besides Messrs. N. F., F. F. and George Q. Palmer, C. S. 
Smith and George E. Weed.. 


G. B. Hunter, of the firm of Swan, Hunter & Wigham Rich- 
ardson, shipbuilders, Newcastle-on-Tyne, and Oliver Bury, gen- 
eral manager of the Great Northern Railway Company, have been 
elected vice-presidents of the Decimal Association. 

John Joseph Welch, manager of the shipbuilding department 
of Cammell, Laird & Co., Birkenhead, has been appointed to the 
newly-established chair of Naval Architecture at the Armstrong 
College, Newcastle, in the provision of which Sir William White 
has taken an active part. 

Henry C. Sergeant, of the Ingersoll-Rand Drill Co., New 
York, died Jan. 30, at the age of 72. He was a prolific inventor, 
being best known for his work along the line of pneumatic and 
hydraulic tools and their accessories. 

John E. Zimmerman, formerly secretary of the American 
Pulley Company of Philadelphia, has become a partner in the 
consulting firm of Dodge & Day, Engineers, Drexel Building, 
Philadelphia, Pa. 

Robert S. Riley has enlarged his interests by taking over the 
control of the American Ship Windlass Company, of Providence, 
R. I. Under the new management the company is making great 
improvements in designs and facilities for manufacturing. Mr. 
Riley is particularly well fitted to know the demands of modern 
marine auxiliary machinery, having had a valuable experience 
as engineer officer in the merchant marine and navy. He is also 
a director and consulting engineer for the Enterprise Trans- 
portation Company. 


SELECTED MARINE PATENTS. 


The publication in this column of a patent Specification does 
not necessarily imply editorial commendation. 


American patents compiled by Delbert H. Decker, Esq., patent 
attorney, Loan & Trust Building, Washington, D. C. 
834,324. PROPELLING APPARATUS FOR BOATS. 
RUSSELL, MINNEAPOLIS, MINN, a 


Claim.—3. The combination with a boat-body, of a tube mounted 
thereon and having its intermediate portion only exposed to the water, 
propeller-blades mounted to move radially into and out of said tube, a 


AUSTIN L. 


cylinder and piston-engine mounted in said tube, the piston thereof 


_having an extended rod, crank-disks mounted in said tube arranged in 


pairs, the members of the pairs one over the other, links connecting 
said propeller-blades and said extended piston-rod to said crank-disks, 
and means for reversing the action of said engine at the limits of 
said tube’s reciprocating movements. Three claims. 


834,335. APPARATUS FOR COALING SHIPS FROM COLLIERS. 
CHARLES G. C. C. TAYLOR, BASILDON, ENGLAND. 


Claim.—3. In a coaling apparatus, the combination of two vessels, 
an endless coaling-hawser, rings carried by said hawser, chutes and 


blocks carried by said vessels through and over which the said hawser 
passes, a plurality of coaling-bags each provided with a springhook 
Bcspling said bags to be attached to said rings of the coaling-hawser, and 
means for hauling the hawser. 
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4. In a coaling apparatus the combination of two vessels, an endless 
hawser, rings carried by said hawser, blocks carried by said vessels to 
guide said hawser, a towing-hawser, a flexible tube, bands passing around 
said tube and shackles connected to said bands through which said 
towing-hawser passes. Seventeen claims. _ 

834,399. APPARATUS FOR CLEANING HULLS OF SHIPS. PETER 
McLELLAN AND JOSEPH F. McKINNON, DORCHESTER, MASS. 


Claim.—1. A device of the character described, comprising a plurality 
of hinged sections, each section provided with a rigid scraper and a 
flexible brushing surface, a flexible container secured to and covering 
the back or outer face of all of said sections, and a valve carried by 
said container. Two claims. 

834,624. PROPELLER. ANDREW S. LITTLEJOHN, NEW YORK. 

Claim.—-z. A propeller comprising a hub and two opposite blades each 
consisting of a standing wall extending spirally from the hub, a cutwater 
projecting forward from the blade and a driving-overhang projecting 


D. 


laterally from the standing wall and cut-water, said overhang acting to 
prevent lateral movement of the water and to hold the water taken 
in by the cut-water toward the hub and cause it to be pressed back- 
ward out of the wheel in spiral columns, the edge of the reversing-over- 
nang being of less length of radius that the driving overhang. Seven 
claims. 

835,313. SCREW-PROPELLER. GEOFFREY J. O’FLYNN, PEL- 
HAM, N. Y. 

Claim.—A _ screw-propeller in the form of a spiral having its outer 
peripheral edge curved throughout its lineal extent at an angle to the 


body of the propeller, the convolutions of said spiral extending out- 
wardly in a plane at an obtuse angle to the longitudinal axis thereof and 
constantly receding from said axis in arithmetical progression approx- 
imately the width of the spiral, during each revolution thereof. One 


claim. 
British patents compiled by Edwards & Co., chartered patent 
agents and engineers, Chancery Lane Station Chambers, Lon- 


don, W. C. 


16,137. STERN FRAME. A. A. FOWNES. 

In order that the several parts of a stern frame may be separately re- 
newed, the bottom portion is secured to the bossed portion by a scarfed 
joint, and the back-post is separate from both the bottom portion and the 


bossed-_portion. The “lower half of the back-post is cylindrical and its 
lower end is shrunk into the frame. The gudgeons are shrunk on to the 
post and secured by keys. The upper portion of the post is rectangular 
and is provided with gudgeons forged or cast with it. An extension is 
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secured to the boss-piece by a joint similar to that at the lower portion 
of the frame. 
16,665. SCREW PROPELLER. W. J. GAY AND C. DURDLE. 


The blades of screw propellers are formed of an outer portion and a flat 


inner portion connected together at their upper ends by a curved .portion 
carried beyond the flat portion to form a lip. The blades are thus in the 


form of loops. 
17,087. INTERNAL-COMBUSTION ENGINE. THORNY- 


CROFT, R. DONKIN AND V. G. BARFORD. 


The cam shaft of a four-cycle reversing engine is driven through bevel, 
or spur, or chain reversing gearing so that it always revolves in the same 
direction.' Two wheels run loosely on a cam shaft and are driven from 
the crank-shaft by wheels. Each wheel carries a clutch member, which is 
shaped so that it will engage with the corresponding part in one angular 
position only. The last mentioned part of the clutch works on a feather on 
the shaft. Aratchet clutch with one notch may be used. A small turning 
engine drives the shaft through worm gearing and a clutch at starting, 
and when the parts of the clutch stop in a position in which they will not 
interlock. A hand wheel may be used instead of the turning engine. 


17,224. SHIPS’ FRAMES AND FRAMING. C. D. DOXFORD. 


Vessels of the turret type are constructed with inner sloping side walls 
extending from the double bottom, at a considerable distance from the 
external plating, to the side of the vessel at a height considerably above 
the bilge. The walls are supported by brackets or struts or by columns. 


Yo Bp 


The spaces between the plating and the walls are utilized for ballast tanks. 
The sloping walls permit easy unloading of grain cargoes. The construc- 
tion described is particularly applicable to the turret vessel, in which the 
beams and stanchions are removed and gusset-plates and web frames are 


fitted. 

17,693. SHIPS’ ESCAPE PORTS. F. J. TREWENT AND W. E. 
PROCTOR. 

The number of holes in the armor of vessels is reduced by forming a 
junction between the scupper pipe and the ash-ejector pipe, so that both 
discharge through one opening. In one example, the scupper pipe and the 
ash-ejector pipe are united to a junction-box, and provided with non-return 
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valves. The valve boxes are fitted with inspection covers. 
example, the valves are omitted, the box being a simple junction pipe. In 
a third example, the ash-ejector pipe projects into the junction box. The 
projecting portion may be either eccentric or concentric with the junction 
box, and formed separate from the ejector pipe, and resting on the seating. 
A valve may be fitted to the scupper pipe. The invention is applicable to 
steamships generally. : 


In another 
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THE PORTUGUESE STEAMER LUSITA 


The finely modeled twin screw mail and passenger steamer 
Lusitania, built by Sir Raylton Dixon & Co., Limited, of Cleve- 
land Dockyards, Middlesbrough-on-Tees, has recently been 
delivered to her owners, the Empreza Nacional de Navega- 
ao of Lisbon, and is intended for their important mail and pas- 


1907. 


most luxurious and handsome style, with every available appli- 
ance for the comfort, safety and cuisine of the passengers. The 
upper parts of the walls of the saloon entrance hall, smoking 
room and music room are paneled in polished marble of the best 
description, with a heavily molded dado of polished mahogany 


THE TWEN SCREW ENGINES OF THE PORTUGUESE MAIL, STEAMER LUSITANIA. 
(Photograph, Parry, Seuth Shields.) 


Senger service between Lisboft and the Portuguese possessions in 
Southeast Africa. — 

The vessel has beem Built to Lloyd’s highest class and has been 
equipped under the Board of Trade rules for carrying passengers. 
Her leading dimensions are 436 by 51 feet by 28 feet 6 inches 
depth of freld, arid she has accommodation for over 100 first 
class passengers, including large entrance halls, dining saloon, 
stiéking room and music room, staterooms, etc., fitted up in a 


below, and the floors covered with patent interlocking rubber 
tiling; excepting those of the dining saloon and lower entrance, 
which are of solid parquetry. There are also berths for 60 sec- 
ond class, with dining saloon, smoking room, etc., furnished in 
the most superb manner, while accommodation is also provided 
for over 140 third class passengers in special staterooms holding 
from 6 to Io persons each. 

A powerful refrigerating engine is placed in the ’tween decks 
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aft, and large insulated storing spaces are fitted adjacent for the 


carriage of fresh meats, vegetables, etc., and the comfort of the. 


passengers during the voyage in the hot climates will be greatly 
improved by the introduction of a complete system of electric 
fan ventilation fitted throughout the ship. At the hatches there 
are placed .six powerful steam winches and four steam cranes 
for the rapid handling of cargo, while in addition to the ordinary 
life saving appliances the vessel is provided with a large powerful 
steam launch. i 
Twin screw triple expansion engines have been built and fitted 
into the vessel by the North Eastern Marine Engineering Com- 
pany, Limited, Wallsend-on-Tyne, having cylinders 23%, 39, and 
64 inches in diameter, by 45 inches stroke, supplied with steam 
by four large single-ended boilers working at a pressure of 180 
pounds per square inch, and fitted with Howden’s system of 
forced draft. 
The gross tonnage is 5,560 tons, and the vessel, notwithstand- 
ing that she is equipped as a first class passenger steamer, with 
accommodation on board for about 420 souls in all, will carry 


The lighting and ventilation of the public rooms is provided 
through a large number of square brass-framed sliding windows, 
and, in addition, a large and handsome dome is constructed over 
the smoking room, and also one over the music room, the floor 
of the latter being pierced by a large ornamental well, which 
will light the saloon below. Ample promenade space is pro- 
vided for first class passengers on the bridge and boat decks. 
The remainder of the large ’midship deckhouse not occupied by 
the saloon and entrance house contains accommodation for en- 
gineers, servants, etc., at the after end; and immediately abaft 
the saloon entrance are the pantry and kitchen arrangements, 
which are large, roomy compartments, fully equipped, with all 
the modern furnishing for the most perfect cuisine and service. 

The steering gear is by Messrs. Bow, McLachlan & Company, 
Limited, Thistle Works, Paisley, and consists of a set of their 
latest and most improved type of horizontal, combined steam and 
hand screw gear, of powerful scantlings, and similar to what has 
been fitted by them in many of the latest turbine and swift screw 
steamers. A feature of the gear is the application of Dobbie’s 


FIRST CLASS DINING SALOON OF THE TWIN SCREW STEAMER LUSITANIA. 
(Photograph, Parry, South Shields.) 


5,700 tons deadweight, on a draft of 25 feet, and has a capacity 
of about 204,000 cubic feet for cargo. Specially large bunker 
accommodation has been provided to enable the vessel to steam 
the whole distance from Lisbon to the Portuguese Southeast 
African possessions without re-coaling. The vessel is built on 
the cellular double bottom principle for water ballast, and, in 
addition, is fitted with deep ballast tank abaft the engine room, 
to hold about 300 tons of water. ‘The double bottom itself is 
divided into twelve athwartship divisions, and the center longi- 
tudinal is also watertight, this being done partly for trimming 
purposes, and also that, in addition to the seventy tons of fresh 
water which is provided for in the special tanks in the ‘tween 
decks, any additional quantity can be carried when the vessel 
has ‘troops on board. 

The main, spar, poop, bridge, and forecastle decks are of steel, 
sheathed with yellow pine, where not exposed, and all exposed 
decks, including boat and promenade decks, etc., of teak. ‘The 
large deckhouse extends along the spar-deck for about 170 feet 
over the ’midship part of the vessel. 


patent hydraulic brake, and buffer cylinders, which take the 
shock of heavy seas off the steering gear, and in the event of 
accident enables the rudder to be locked. ‘The gear is controlled 
from the bridge by patent telemotor apparatus, in connection 
with a pedestal aft, for steering with the ordinary control shaft- 
ing independently of the telemotor. The whole of the marble 
work in this vessel has been supplied by Messrs. Emley & Sons, 
of Newcastle. 

During the trials. the machinery and boilers gave the greatest 
satisfaction, and a mean speed of over 15 knots was attained 
over the measured mile. 


The tonnage of shipping entering Korean ports during 1905 is 
said to have been 2,000,624, of which more than two-thirds was 
Japanese. ‘he United States tonnage included was 115,724, being 
larger than any other except Japanese and Korean. The British 
tonnage, which was 62,002, was below the German and Nor- 
wegian, each of which was about 110,000 tons. * 
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American Steam Yachts. 
BY G. E. SMITH. 

It is noteworthy that among the larger yachting craft owned 
by our American millionaires, many are of British design and 
build. There seem to have been two special conditions in the 
past that have brought this about, the more clear-cut “yachty” 
lines and homelike arrangements of the quarters on the boats of 
British design, and the lesser cost of construction. 

Regarding the question of design, much may be said. In the 
first place, for sailing yachts this country holds the blue ribbon, 
and to a greater or less degree we have for nearly two hundred 
years held precedence in the design of sailing craft, both for 
speed and appearance. In the case of steam yachts the design 
has frequently been put into the hands of builders familiar with 
tugs and coastwise vessels, and in the endeavor to give the 
owner what he thinks he wants, the results have not been ideal. 

One usually notices that Ameriean built yachts which have the 
most trim appearance and clean cut lines are from designs of 
naval architects. Unfortunately, however, the major part of the 


best results, should be made by the architect. A roomy deck, a 
graceful profile, a trim rig and a comfortable interior arrange- 
ment will go a long way toward pleasing the owner, even if the 
scheme is not just as he planned it. 

There are two general classes of yachts, those under 130 feet, 
used largely as house-boats, or, as in New York harbor espe- 
cially, as ferries between the owner’s home and place of business, 
and the larger or cruising type with which this paper more 
especially deals. In this latter class we may say the British 
type has been the model of the present American—in fact our 
modern type dates from the advent, in this country, of the 
former. ‘The earlier American boats were satisfactory for plying 
about the harbors and rivers, but have not been fully seaworthy 
in the English sense. ‘They are of shallow draft and have little 
freeboard. ‘They go outside, but not unless the glass is high, 
Old Sol shines bright and zephyrs only are. blowing. In the 
newer type, the effort has been to be able to go anywhere, in 
any weather, and this has resulted in a greater freeboard, but 
the style has been lacking. 


SOCIAL HALL AND MUSIC ROOM ON THE PORTUGUESE STEAMER LUSITANIA. 
(Photograph, Parry, South Shields.) 


yachts built in this country are designed as well as constructed 
by the shipbuilder. The builder is rarely a yacht designer; this 
fact is generally apparent in yard designed yachts. The bow and 
stern lines are heavy, the overhangs forward and aft not well 
balanced, and the sheer bad. ‘The spars are usually too heavy, 
poorly designed and badly located. It would hardly be tactful 
to criticise the bad points on any definite yachts, but there are 
notable exceptions among those designated by the architects; 
and these can be considered. In Britain, save in practical dupli- 
cation, yachts are designed by yacht architects, but in this coun- 
try the owners are too often willing to trust the matter euuilely 
to the builders. Result : Incomplete satisfaction. 

Naval architects in the United States have been too lenient 
with owners, with the same results—dissatisfaction on both sides 
with the finished product. The marine designer should follow 
the lead of the house architect, and be somewhat imperious in 
his requirements, for he knows better than the owner just what 
the finished product will be like. Of course, the owner should 
outline his general scheme, but the modifications, to give the 


the style, but there are a few things 
in which they have usually been lacking. The speed has been 
unsatisfactory, and plumbing, heating and other arrangements 
have not been ideal. The American requires the greater speed, 
and he also wants the commodious and comfortable quarters of 
the Englishman. A roomy deck as well as good quarters below 
can usually be obtained with a clipper type of bow with proper 
overhang at the stern. This type of bow was designed originally 
for the heavy overhanging bowsprit and the large spread of head 
sails of the old time clipper ship, and the long stern was designed 
to handle the boom of the cutter. Simply in a matter of speed, 
the torpedo, or even whaleboat type doubtless gives better 
results. A number of boats have been built with the straight 
cutter bow, but the clipper is a favorite with the owners, and if 
properly designed it gives a racier appearance, and a dryer, 
easier running boat in a seaway. 

The Corsair is a handsome, well proportioned American de- 
signed and built yacht. The Noma also is a credit to American 
designers. The Mayflower, now in the United States navy, 


The foreign yachts have 
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designed and built in England, is a model for a large number of 
modern yachts, and there is no question but that she is well fitted 
as a model. The American yachts have usually had good speed, 
due to plenty of power and good underwater lines; the trouble 
has generally been in the freeboard. 

Where the original design has been good, satisfactory results 
have often been prevented by American builders insisting on 
using old patterns of a larger, heavier engine than is required, 
which means additional weight, with no better results. ‘The ma- 
chinery on a yacht should be fairly light and of the high speed 
type, with water tube boilers and most carefully designed pipe 
plan. The piping arrangement should have all the connections 
that are necessary, with parts easy of access, yet pipes and fit- 
tings must be compactly located and passages clear. 

Naturally, the owner likes to show his friends the machinery. 
To this some engineers may object, but on the whole, if every- 
thing is shipshape, he enjoys showing off the good points as 
much as the owner. ‘That everything may look trim and speedy 
the brass and finished parts should be well polished, and the 
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methods should give better results in the design of cruising 
steam yachts. f 


Launch of the Hindoo. 


The steamship Hindoo was launched from the yard of Earle’s 
Shipbuilding and Engineering Company, Limited, Hull, during 
November, 1905. She was built to the order of Thomas Wilson 
Sons & Company, Limited, Hull, for their Bombay trade. 

The principal dimensions are: length 398 feet; molded breadth, 
50 feet; depth 32 feet, molded. The vessel has been built of 
steel to British Corporation highest class and to Board of Trade 
requirements, and is fitted for carrying a large quantity of water 
ballast in the cellular double bottom, and also in forward and 
after peak tanks. She carries about 7,900 tons deadweight, and 
has a large capacity for cargo. 

She has a poop, bridge, and topgallant forecastle, two pole 
masts of steel, and six steel derrick posts, each fitted with der- 
ricks and all necessary cargo gear; also powerful derricks for 
heavy loads. In the main hold of the vessel the system of strong 


THE WILSON LINER HINDOO, COMPLETING FOR SEA AT HULL. 


passageways and ladders should be arranged to best advantage 
for access. Bright brass work and clean paint all add to the 
attractiveness of the engine room. 

It is the duty of the naval architect and engineer to give his 
client a boat of whose appearance he may be proud. He must 
try to judge as to what will eventually please, rather than follow 
too closely the owners preliminary plans. As in all lines, the 
client should depend on the expert for results, and the architect 
should endeavor to impress this on the owner. 

Where a boat is to be used for cruising, especially in Southern 
seas, a composite type is to be recommended. When a steel ship 
lies a short time in Southern waters, the bottom soon becomes 
foul, and the result is increased resistance, a loss of speed and 
therefore an unnecessary strain on the coal pile. For some rea- 
son the composite-built yacht has not been as popular as it 
deserves to be. The scantlings in this type are as light as for a 
steel ship, thus saving the weight of the heavy wooden framing, 
and the copper bottom keeps off the marine growth. 

In suggesting changes from the owner’s plan, the writer does 
not advocate any high handed methods, but the diplomatic hand- 
ling of the clients in a way that will impress them with the fact 
that the designer knows whereof he speaks. Following these 


pillars and girders has been adopted, which will allow practically 
a clear hold for stowage of cargo. ‘There are ten powerful steam 
winches of Lynn & Company’s special make, steam windlass by 
Clarke, Chapman & Company, and steam and hand steering gear 
by Amos & Smith, the latter fitted in the wheel house aft. 

A deckhouse has been provided at the forward end of the 
bridge for the accomodation of the captain and officers. The 
engineers and firemen are berthed in side houses abreast the 
engine casing, and the petty officers and seamen are berthed in 
the forecastle, 

The machinery consists of a set of quadruple expansion en- 
gines, and two large single ended boilers working at a pressure 
of 215 pounds per square inch. Economy in coal consumption 
and in upkeep of engines and boilers has been carefully consid- 
ered in the design of the machinery. All working parts and 
bearing surfaces are exceptionally large, being of such propor- 
tions as will insure the engine’s running at high power over 
extended periods without the necessity of adjustment. A super- 
lieater is fitted in connection with the boilers, the latter being fed 
by an installation of mechanical stokers. 

The Hindoo has already made several trips to Bombay. 
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The Towing Resistance of a Floating Dock.* 


BY HENRY A. B. COLE, M. INST. C. E. 


The author of this paper became interested some time ago in 
the towing of a large floating dock, and thought that an attempt 
might be made to deduce approximately the towing resistance of 
the dock from the indicated horsepower of the towing steamer, 
thus avoiding the expense and complication of a dynamometer. 
His investigations are based on two assumptions not strictly 
,accurate, but probably fairly correct within the limits of ordi- 
nary working. 

The dock is 320 feet long by 86 feet wide, and the draft at the 
time of the experiment was 4 feet 6 inches. ‘he wetted surface 
at this draft is 31,655 square feet. The dock consists of three 
rectangular box-like pontoons, the center pontoon being 320 feet 
long by 65 feet wide, and the two side pontoons 272 feet long 
by 8 feet 6 inches wide. "The draft of the side pontoons is 2 
feet, being 2 feet 6 inches less than that of the center pontoon. 
Each of the two side pontoons is separated from the center pon- 
toon by a passage 2 feet wide and open to the sea. The flow of 
water through these narrow lanes is considerably baffled by 
the brackets connecting the three pontoons together, and no 
doubt this obstruction to the free passage of the water along 
these two lanes accounts for a large portion of the resistance to 
towing. The dock was towed by a cargo steamer of about 9,500 
tons displacement and 2,500 indicated horsepower, having a 
maximum speed of about 11% knots. In the following investiga- 
tion this steamer will be called the tug. 

The investigation is based upon two assumptions, Viz.: (1) that 
the indicated horsepower of the tug is 2.25 times her effective 
horsepower, or, in other words, that the tug’s own propulsive 


coefficient is 


EE =0.44; and (2) that the augment of the tug’s 
2.25 


Own resistance due to her propeller is 40 percent of her total 
resistance. 

The power and speed curve for a sister ship to the tug having 
been previously obtained, the pull on the tow rope, 7. e., the re- 
sistance of the pontoon, is arrived at by the following reasoning 
from the foregoing assumptions. The indicated horsepower of 
the tug is 2.25 times her effective horsepower, but the indicated 
horsepower of the pontoon, having no augment due to a pro- 
‘peller, will be about 2.25 — 0.4 = 1.85 times the effective horse- 
power. For example, when towing at 5%4 knots, the observed 
indicated horsepower was 1,004, the indicated horsepower of the 
tug for this speed, previously ascertained, being 240. ‘The indi- 
cated horsepower due to the tow is the difference between these 
two powers, or 854. The effective horsepower of the pontoon is 
854 


= = 462, and the pull on the tow rope for a speed of 5%4 
205 


62.X 33,000 
knots is i 33 


= 12.37 tons. The power required to 
5.5 X 101.3 X 2,240 WY " 2 


drag the tow rope through the water is considered negligible. 
The powers were taken for three speeds, viz., 514, 634 and 7%4 
knots, the speeds being measured by a speed indicator, which had 
been ascertained to be correct within about 5 percent. It is 
obviously very inconvenient to try such an unwieldly vessel on a 
measured mile. The weather during the trials was moderate. 
The results obtained are given in the table: 


S peedsin Uknotsmaseterree eros ue 5.5 6.75 7.5 
Observed indicated horsepower ......... 1,004 1,857 2,300 
Uo al, 12 Ok HS AONE, 6050080 0000000006 240 400 570 
I. H. P. of tow, by difference............ 854 1,457 1,730 
Effective horsepower of tow ........... 462 790 935 
Resistance of tow in tons............... 12.37 17.24 18.36 
Resistance of tow in pounds per square : 
HOO’ Oi WHA! GOMES. 5 ogo nsccccc00n0c 0.875 1.219 1.299 
Calculated skin resistance of tow, pounds 5,838 8,704 10,857 
Wave-making resistance of tow, pounds..21,870 29,823 30,269 


*Paper read before the Institution of Civil Engineers. 


It is thought to be of some interest to analyze. the total re- 
sistance of a body of such unfavorable shape, in order to ascer- 
tain in what manner the skin resistance and wave-making 
resistance, taken separately, vary with the speed. ‘The skin re- 
sistance is assumed to be I pound per square foot of clean wetted 
surface at a speed of 12.8 knots, and that it varies as the 1.8 
power of the speed (here taken as the square, for simplicity). 
The wave-making resistance is then arrived at by subtracting the 
calculated skin resistance from the total resistance. These 
resistances have been plotted in the form of curves in the 
figure. ; 

A floating dock is, of course, not built with a view to economi- 
cal propulsion, and it is not surprising that even at these low 
speeds the wave-making resistance far exceeds the calculated 
skin resistance. ,It is interesting to observe the very low speed, 
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about 6% knots, at which the rate of increase-of the total resist- 
ance begins to fall, as compared with that of properly formed 
ships. ‘The average speed over the whole voyage of 6,000 miles 
was about 5 knots. 

In estimating the power required of the tug it will be suffi- 
ciently accurate to take the towing resistance, i.¢., the pull on the 
tow rope, for similar docks, as I pound per square foot of wetted 
surface, at a speed of 6 knots, which is quite fast enough for a 
structure not built for progression. The effective horsepower 
of the tow is obtained by multiplying the resistance of the tow 
at 6 knots by 608 feet per minute, and dividing by 33,000. ‘his, 
multiplied by 1.85, gives the indicated horsepower of the tow, 
and to this product must be added the tug’s own indicated horse- 
power for a speed of 6 knots. Needless to say, a good margin 
must be allowed for head-winds, etc. For the case described, 


655 X 608 
the effective H. P. of the tow => 7 °° — 
33,000 


and the I. H. P. of the tow = 575 X 1.85 = 1,063. 

It will be seen that the formula is very easily applied, and 
although no doubt not strictly accurate, it may serve as some 
guide to the work which a tug will be required to do when tow- 
ing structures similar to that experimented upon. 
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The Hydrographic Survey Steamer Alexandra. 


Contract has recently been awarded to the British Columbia 
Marine Railway Company, Esquimalt, B. C., for the construc- 
tion of a steamer for the Canadian Hydrographic Survey, on the 
Pacific coast, the contract calling for completion of the vessel 
July 1, 1907. The plans are for a twin-screw schooner-rigged 
steamer, as shown in illustrations, measuring 172 feet over all, 
163 feet between perpendiculars, 27 feet in width, 15 feet deep 
and drawing 11 feet 3 inches of water. On this draft she will 
carry 150 tons of coal, and will have a displacement of 780 tons. 
The vessel will be of steel throughout, with double bottom in 
machinery spaces, and seven watertight compartments, and will 
be fitted with bilge keels and large fresh water tanks. The 
scantlings are slightly heavier than required by Lloyds. 


placed aft of the engine room, and includes four large cabins 
and bath room for assistants, and a cabin, sitting room and bath 
room for the officer in charge. The personnel will be four ship’s 
officers, five surveying officers and a crew of thirty-three men. 
The vessel will be fitted with sounding instruments, a sounding 
winch of special construction, a set of compasses designed for 
exact work, searchlight and the usual electrical fittings in a 
vessel of this character. The shade deck is heavily constructed, 
for the purpose of carrying the power launches and sheltering 
the deck houses. The bow will be strengthened and the vessel 
fitted in every respect for rough service. 


The twin-screw triple expansion engines have each three cyl- 
inders measuring 11%, 18 and 24 inches in diameter, with a 
stroke of 24 inches, and drive each a four-bladed propeller 8 
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MIDSHIP SECTION OF THE ALEXANDRA, SHOWING SCANTLING DETAILS. 


There will be two decks, known respectively as main and 
spar. The main deck forward will be sheltered from head seas 
by extending the bulwarks right up to the spar deck for a dis- 
tance of 35 feet. Under this shelter will be bath and wash rooms 
for the crew, refrigerator, etc. On this deck will be a steel 
house 90 feet long and 18 feet 6 inches wide, thus leaving on each 
side a passage 4 feet wide. In the house are situated saloon and 
smoking room, with pantry and store room aft for the surveying 
staff, a large engine room, bath room, galley, cabins for engi- 
neers and mate, and bath, pantry and saloon for the ship’s offi- 
cers, In a small house on the spar deck will be the wheel house, 
cabin for sailing master and the chart room. Abaft the funnel 
will be fitted six pairs of Welin patent davits for two launches, 
two gigs and two dories, with a steam winch for hoisting pur- 
poses. The spar deck will be the full size of the main deck 
below it. Over the wheel house is the bridge, extending from 
side to side. 

The main accommodation will be fitted below the main deck. 
The crew and firemen will be located in separate quarters for- 
ward, with petty officers in cabins between the forecastle and 
the coal bunker. The accommodation for the surveying staff is 


feet in diameter at 120 revolutions per minute, developing a 
total of about 900 horsepower. Steam is to be furnished by two 
Scotch single-ended marine boilers, 10 feet 3 inches long and 11 
feet 6 inches in diameter, fitted with forced draft on the Ellis & 
Faves system, and each containing three corrugated furnaces. 
The total grate surface is 90 square feet; heating surface, 2,200 
square feet; ratio 24.4 square feet of heating surface to 1 of 
grate. With a steam pressure of 180 pounds per square inch, a 
speed of 11.5 knots is expected; and at a moderate speed, the 
steaming radius is designed to be 4,000 nautical miles. 


The New London (Conn.) Marine Iron Works have opened 
two rooms which have been fitted up near the entrance to the 
yard, as a lounging place and headquarters for masters, engi- 
neers and other officers of vessels laying up or repairing at the 
works. These rooms have a good outlook over the yard and 
harbor, and will be kept heated throughout the winter season, and 
all the principal nautical and engineering papers will be on file. 
An invitation is extended to all steamboat officers visiting New 
London to make use of these rooms, 
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CAR FERRY LINES OF AMERICAN RAILROADS.* 
; BY R. C. DAVISON AND BRADFORD BOARDMAN, 

We have collected figures concerning 1,360 miles of car ferry 
lines operated by 35 companies. The car ferry equipment has 
nearly trebled since 1897, when there were 197 vessels in service, 
with an aggregate capacity of 2,069 cars. There are now 562 
boats, carrying 5,615 cars. ‘The size of the vessels has been much 


They are: setting up the brakes on each car, chocking the 
wheels, and making the car fast by chains fastened to eyebolts 
in the deck of the float and passed around either the axle, truck, 
bolster or the knuckle of the coupler. At the Lehigh Valley 
terminals, as a rule, only the hand-brakes are set up; if the cars 
happen to be all connected as they come in from the road, so 
that the air-brakes may be set, this is done from the switching 


THE SOUTHERN PACIFIC STEAMER SOLANO; THE LARGEST FERRY IN EXISTENCE. 


increased, though the average capacity in freight cars remains 
about 10, freight cars now being about 20 percent longer than 
previously. The average speed of floats towed by steamers is 
seven miles per hour; steamers carrying cars average about Io 
miles per hour. The average number of cars carried daily by 
all lines is 11,476. 

With some small modifications, nearly all companies use the 
same methods for transferring the cars to the boats and secur- 
ing them during transit. A counterweighted bridge is hinged 
at the shore end, and usually supported at the outer end on a 
pontoon. It is raised or lowered to the level of the float by 
pulleys, hand power being applied directly on a winch, or 
through a hydraulic ram. The Long Island adjusts the height of 
the bridge by a screw mechanism, operated by an electric motor. 


locomotive after the cars are on the float; that is to say, the air- 
brakes are set only when it is convenient to do so. It is not 
considered sufficiently necessary to take any trouble about it. 
The chocks are sometimes made more effective by using “chock 
beds,” 2.e., timbers parallel to the track, bolted to the deck on 
each side of the rails, and having squared notches in them to 
receive the beams of soft wood used as chocks. Instead of ordi- 
nary chocks, the Grand Trunk uses rail clamps which stand 12 
inches above the rail in front of the wheels, while the Northern 
Pacific fastens eccentric iron blocks to the rails. The Pére Mar- 
quette places jacks at an angle under the ends of the body of 
the car, set so as to take the weight slightly off the bearings. 
On the Mississippi and other rivers in the middle west, where 
boats are often operated in shallow water, side paddle steamers 


CAR FLOAT NO. I0 OF THE ERIE RAILROAD, 


The Wiggins Ferry transfers the cars by wooden cradles on iron 
wheels and steel swing beams. 

If the route of the boat is in comparatively quiet waters, it is 
very simple to fasten the cars to the float sufficiently firmly so 
that there is no danger of their breaking loose. ‘There are three 
common methods, and most companies use at least two of them. 
” *By courtesy of The Railroad Gazette. 


IN CHARGE OF THE ERIE TUG WAVERLY. 


are used to carry cars; or when floats are used, they are towed 
by stern paddle wheel tugs. Such boats can be made with 
lighter draft than those using screw propellers. They also 
handle better when there is thin ice on the river. : 

Companies which operate ferry lines in tidewater harbors use 
two kinds of car floats. For through car service the floats have 
three or four tracks, usually three, which take up the entire 
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QUARTER BOW VIEW OF THE FLINT AND PERE MARQUETTE RAILROAD STEAMER PERE MARQUETTE 17. 


available deck room; but for pier service, that is, when the cars 
are run from the railroad terminal to alongside an ocean 
steamer, a platform is put in the middle between the tracks for 
convenience in unloading the cars. 

The Southern Pacific has six steamers varying in length from 
265 to 420 feet. The best known is the Solano, which is 420 feet 
long over all and 116 feet 8 inches wide. When loaded, she 
draws 10 feet 8 inches of water. Her gross tonnage is 3,540, and 


net 3,057 tons. She was built in 1879 by the Central Pacific, and 
is made of Oregon pine. The Solano carries the main line trains 
between Port Costa and Venicia, Cal., a little less than a mile, 
and the average time, including the transfer of the cars from 
the land to the steamer, is one hour and fifty minutes for freight 
trains and thirty-two minutes for passenger trains. She has two 
beam engines, operating the paddle wheels independently, one 
wheel being set about 20 feet ahead of the other. The cylinders 


STERN VIEW OF THE FLINT AND PERE MARQUETTE RAILROAD STEAMER PERE MARQUETTE 17. 
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are 60 inches in diameter, with 11 feet stroke. The engines 
are rated at 2,250 horsepower. Oil fuel is used, the Solano being 
the first steamer on the Pacific coast to do so, This boat has 


been in service for 27 years and has been laid up for repairs for 
only 124 days during that time, 90 days of this having been due 
to the breaking of a piston rod in 1895.* 


THE MICHIGAN CENTRAL STEAMER 


The Pere Marquette steamers are particularly well known 
because of the great distance they travel, which necessitates an 
almost seagoing boat. ‘The company has six steel steamers of 
30 cars capacity, and three of less, the larger capacity boats being 
used on Lake Michigan. Pére Marquette 17} is one of the latest 
of these; she was built in 1901, has twin screws, and is 350 feet 


view to protection against this, the bow plate being double for 
60 feet, and the hulls being built out aft to inclose the propeller 
shafts. ‘Two triple expansion engines are operated independently, 
The cylinders are 19, 31 and 52 inches in diameter, with 36-inch 
stroke. The maximum indicated horsepower developed is 3,500, 
giving the vessel a maximum speed of 15 miles per hour, though 


GREER. 
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DETROIT, WITH A LOAD OF BOX CARS. 


the average is 121%4. [The boats ply between Ludington and 
Manitowoc, 56 miles, and are in service all the year round. 

The Michigan Central steamer Detroit was built in 1904, for 
use between Detroit, Mich., and Windsor, Ont., one mile. Her 
capacity is 21 freight cars; her net registered tonnage is 1,307, 
and gross tonnage 3,089 tons. The hull is of steel, 308 feet long, 


BOW QUARTER OF THE MICHIGAN CENTRAL STEAMER DETROIT, TAKEN DURING CONSTRUCTION. 


long over all, with 56 feet beam. She has four tracks on the 
main deck, and above the spar deck are staterooms for passen- 
gers and crew. One of the most important problems these ferries 
have to contend with is ice. The boats are built with a special 


* See page 364 of our issue for September, 1905. 
7The original Pére Marquette, prototype of No. 17, was illustrated and 
described at page 6 of our issue for May, 1897. 


over all, and 77 feet wide, over all. She draws to feet of water 
when unloaded. She has four 10-foot 6-inch propellers, two in 
front and two behind, driven by four engines developing 3,600 
horsepower. ‘The high-pressure cylinders are 24 inches, and the 
low-pressure 48 inches, by 33 inches stroke. The Trawsfer, also 
operated over this route, is unique in having side wheels as well 
as one propeller. 
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The California Northwestern steamer Ukiah is a wooden 
sidewheel boat 290 feet long over all and 41% feet broad. Her 
gross tonnage is 2,564, and net 2,019 tons. Her draft unloaded 
is 6 feet. ‘The side wheels are driven by one engine, with cylin- 
ders 65 inches in diameter and 12 feet stroke, developing 2,000 
horsepower. Oil fuel is used. This boat carries 16 freight cars, 
and is fitted for passenger use when not transferring cars. She 


mate horizontal alinement. The final adjustment is made by a 
ratchet working a screw by which the tracks on the bridge can 
be slid over a few inches. ‘The bridge is raised or lowered be- 
fore the float comes in until the tracks are in approximate 
vertical alinement with the tracks on the float. 

If, after the float is made fast, the alinement is not accurate 
enough to slide the toggle bars on the bridge into the toggle 


END VIEW OF THE MICHIGAN CENTRAL THREE-TRACK STEAMER DETROIT. 


ean make the six-mile trip from Tiburon to San Francisco in 
less than 40 minutes, with between 2,000 and 3,000 passengers. 
The New York, Philadelphia & Norfolk uses one wooden float 
and five steel floats; the latter are all built alike, being 340 feet 
long and 49 feet wide over all, with 3% feet draft light, and 6% 
feet when loaded. The hull is divided into 17 watertight com- 
partments, each of which is reached from the deck by means of 
a manhole. There are four tracks on the deck; the two inside 
tracks carry eight cars each, and the outside ones seven each. The 
rails are carried on steel chairs, one pair being fastened to each 
deck beam. These boats were built to cross the rough waters of 
Chesapeake Bay daily all the year round in any weather, and 
excellent results have been obtained. On several occasions two 


compartments have been flooded in collisions, but each time the — 


trip was completed, the cars transferred, and the barge repaired 
and put into service again in a short time. Automatic steam 
towing machines are used. The power for these, and for the 
steam steering gear, capstan engines, pumps, and for heating 
purposes is furnished from a Scotch marine boiler 5 feet 6 inches 
in diameter and 8 feet long. ‘The towing machine takes up 
quickly any slack on the tow line, and pays it out when a heavier 
strain to put on it, so that in a heavy sea the pull on the towing 
bitts is kept constant. ‘The machines are also useful in shorten- 
ing up the towing line, and rapidly taking it inboard when the 
barge is about to be docked. Since it takes these barges nor- 
mally about six hours to make each trip, and often longer in 
rough weather, sleeping quarters for the crew of six are pro- 
vided amidships on a steel structure about 20 feet above the 
main deck. 

The handling of a float at a terminal is usually as follows: 
The float is brought up to the transfer bridge, and made fast by 
ropes drawn taut by winches. There being one of these ropes 
at each side, this process draws the float up snug, and so that 
the tracks on the float and on the transfer bridge are in approxi- 


caps on the float, time can be saved in adjustment by running 
the switch engine onto one of the bridge tracks until its weight 
tilts that side far enough to let one toggle bar engage the cap. 
The locomotive is then switched over to the other track and 
another toggle bar is made fast. A difference in height of sev- 
eral inches can be adjusted by this means in quicker time than 
if the float were lowered in the ordinary way. When the bridge 
has been used for some time, the toggle bars have a good deal 
of play, so that the difference in the height of the rails on the 
bridge and on the float may be-as much as two inches. ‘This 
being too much of a drop for the trucks of the tender to safely 
take, a flat car is coupled to the locomotive and backed up to 
the end of the string of cars on the float. Transfer bridges are 
usually double-tracked. When the float has three or more tracks, 
the tracks bend together, with a crossing frog a few feet from 
the bow of the boat. The switch points are on the bridge. 

_It is comparatively rare for cars to be lost from the floats 
while in transit; most of the accidents occur while at the dock. 
The engineman of the switching locomotive sometimes fails to 
obey the trainman’s stop signal, and backs a string of cars up 
against the bumper. If the bumper holds, the force is usually 
enough to break the ropes which make the float fast, in which 
case the float is driven out from the dock, and the cars spilled 
out between the bridge and the boat. An advantage of having 
low bumpers, rather than high ones which reach the drawheads, 
is that the trucks of the last car of the string will go over a low 
bumper, and the car will come down on its body on the end of 
the boat. This makes the trouble evident at once to the engine- 
man, who then stops the train; in such a case the fastening 
ropes do not break and no car is lost. 

Steel floats are flat on top; while wooden floats are usually 
humpbacked, to give them greater strength. For this reason, in 
case the float breaks loose from the dock while the cars are 
unsecured and the brakes unset, the cars are more liable to slide 
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THE CALIFORNIA NORTHWESTERN’S STEAMER UKIAH IN USE AS A PASSENGER FERRY. 


down grade from the middle of a wooden float than from a steel 
float. Another advantage of the steel float is that the bow is not 
so bluff as a wooden boat; it has a long overhang, and when 


there is ice at the pier it rides over it, instead of packing it up 
in front. The pontoon is weighted with rocks inside, and kept 
as free from water as possible, so that its lifting power may be 
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Wisconsin & Michigan| Peshtigo Harbor, Wis.|South Chicago, Ill..........7.... 240 2 52 2 — 4 52 26 40 25 10 


a Passenger and Freight Cars. 4 Or1o Passenger Cars. c Or 6 Passenger Cars. d Or8 Passenger Cars. e¢ Or 11 Passenger Cars. / Or 58 Passenger Cars, 
$ Operated by Marquette & Bessemer 


g Or 64 Passenger Cars. 


A Or 24 Passenger Cars. 


* Narrow Gage. 


Dock & Navigation Co. 7 Same equipment available as on Kootenay Landing line; one trip per week. 


+ Occasional Special Shipments of Passenger Cars. 
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near the maximum, it being, of course, easier to let the float 
down than to raise it up. When the pontoon is damaged, a rope 
is passed under the bridge at high tide and made fast to a gal- 
lows overhead. When the tide falls, the pontoon drops with it, 
and can be floated out from under the bridge and the necessary 
repairs made. ‘The bridges have to be made very strong. ‘They 
are hinged at the shore end so rigidly as to allow no torsion at 
that point. When heavy cars are run on one of the tracks, their 
weight warps the bridge, throwing an exceedingly heavy strain 
on the material of which it is made. 

Twelve companies have given us figures showing the average 
cost of ferrying one car per mile. ‘The average is about 48 
cents, the highest being $1.26 and the lowest 13 cents. This large 
variation is to be expected, as it is reasonable that the company 
which does the greatest business should do it at the lowest rates; 
thus the New Haven, which has 67 vessels in service and carries 
about 2,000 cars per day, has the lowest cost. The Long Island 
and the Baltimore & Ohio are the next lowest, with 19 cents. 
By comparing the Delaware, Lackawanna & Western and the 
Erie, we find that the length of time the cars are on the floats, 
and the ratio between the average number of cars ferried and 
the total capacity of the floats, seem to be important factors as 
affecting the cost of operation. ‘The distances traversed by the 
ferries of these two roads are about the same; they have nearly 
the same number of vessels, whose total capacity is 240 cars in 
the case of the Erie and 264 in the case of the Delaware, Lacka- 
wanna & Western. But with this equipment the Erie ferries an 
average of 316 cars a day, while the D., L. & W. handles only 
196; also, the cars remain on the floats of the last-named road 
for about 12 hours, as compared with six hours on the Erie, this 
indicating quicker handling at terminals in the case of the Erie, 
and consequently the cost per car per mile of the D., L. & W. is 
60 cents, and on the Erie 26 cents. There are some companies 
which, according to the figures we can obtain, are exceptions to 
these general principles. Both the Northern Pacific and the 
Norfolk & Western ferry a large number of cars in comparison 
with their equipment; the cars are on the floats for only a very 
short time, and the floats are moved at the average speed, yet 
the cost per car mile is $1 on the Northern Pacific and $1.26 on 
the Norfolk & Western. These figures are over twice as large 
as those of other companies which, in equipment and amount of 
business, are comparable to the two roads in question. 

Steel car floats have not been in general use long enough to 
show actual figures as to their advantages over wooden floats 
as regards life and cost of maintenance, but all the estimates 
available make it clear that their use is much more desirable. 
The first cost is about 25 percent greater. This will probably 
not be true in a few years, as the timber supply is decreasing, 
especially timbers of such lengths as are necessary for the con- 
struction of car floats. The steel barges are much more con- 
venient to handle, and, in fact, there is about 25 percent saving in 
convenience of operation. The time saved in docking them when 
there is ice in the slip has already been mentioned. A most 
important advantage is the strength of their construction. When 
the floats are loaded, the first string of cars run in on a side 
track causes the boat to list several feet, and, since the boat is 
secured rigidly to the bridge by means of toggle bars or similar 
devices, while the shore end of the bridge is hinged so as to 
allow only a vertical motion, the listing of the float causes a 
severe warping strain on both the bridge and the float. Such a 
wringing tends very soon to open the seams of a wooden float; 
it has been found that steel floats can be built so strongly that no 
trouble is experienced on this account. ‘The New York, Phila- 
delphia & Norfolk has had steel barges in use for nine years. 
They are in good condition, and the superintendent estimates a 
life of 25 years, at least, for them. Their internal parts are more 
accessible than in the wooden floats. 

The accompanying table gives figures concerning nearly every 
company in the United States and Canada operating car ferry 
lines. Unless otherwise noted, freight cars rather than passenger 
cars are understood. 


COLD STORAGE ON BOARD SHIP. 
PART X. 


BY SYDNEY F. WALKER, M. I. E. E. 
FAULTS IN AIR COOLED PLANTS. 


The principal points to be looked out for in connection with 
air cooled plants are the condition of the air ducts, and the 
temperature in different parts of the hold. Dust and dirt of 
various kinds sometimes collect in the air ducts, and may be 
carried into the cold chamber, if not removed. ‘The “freezer” 
engineer should examine the ducts as frequently as possible, 
particularly after bad weather, when evérything has been 
strained, and when dust will have been created to a certain 
extent, when everything is more or less upside down; and 
should have all dust, and anything that can be carried into the 
cold chamber, removed. 

The question of the distribution of temperature within the 
chamber is also an exceedingly important one, and the engi- 
neer should give it considerable attention. ‘The ports in the 
ducts should be so arranged that air currents can be sent 
through every part of the chamber, and the fruit or other 
produce that is air cooled should be so arranged that the air 
penetrates to all parts. ‘The engineer should look into this 
matter also after heavy weather. Bananas, crates of rabbits, 
fruits of all kinds, that are air cooled, should be arranged with 
an air space all around them. ‘They should not rest on the 
floor, for instance, but should be supported on laths, or any- 
thing that will allow a current of air to pass under them, and 
they should not be stacked closely together, for the same rea- 
son. If they have been thrown together during heavy weather, 
they should be replaced as soon as it is possible to do any- 
thing within the cold chamber. 

There is great danger, in air cooled chambers, of the currents 
of air passing across from the port of the inlet duct to the port 
of the outlet duct, and largely avoiding a portion of the pro- 
duce. ‘This will be especially the case if there are corners in 
the hold or cold chamber, in which a portion of the produce is 
stored, and to which it is difficult for the air to penetrate. A 
very liberal supply of thermometers will inform the engineer 
as to the temperature, and for this purpose, though the elec- 
trical thermometers described in a previous note are much 
better, and will give him the information he wants without his 
entering the hold, he can still obtain quite reliable information 
from a number of cheap thermometers, providing that he 
knows each individual instrument. 

Very few thermometers, as already explained, agree. The 
methods of constructing thermometers vary considerably, and 
the ordinary method also varies in toto from what is supposed 
to be the theory of the subject, the theory unfortunately, as often 
happens, being wrong. But it is an easy matter to compare indi- 
vidual thermometers, with one thermometer that is known to be 
fairly accurate, and even where this is not possible, to obtain a 
sufficient guidance by the readings of thermometers that are not 
themselves at all accurate, providing that they always read the 
same number of degrees, for the same temperature. Thus the 
“freezer” engineer will be able to judge when his fruit or other 
produce is all right, and is keeping so, and he can mark that on 
a thermometer, and it will not matter whether the thermometer 
is really registering the correct temperature or not—the figure, 
whatever it may be, will be his guide to work to. 

If the engineer finds that the temperature rises or falls unduly, 
(both are bad, as already explained) in any part of the hold or 
cold chamber, he must alter the current of air, either by means 
of the ports in the air ducts, by introducing fans, or by putting 
up temporary partitions, of board or sail cloth, just as mining - 
men do, to direct air currents into particular working places. In 
any case he must direct more air into any corner, or any part 
where the temperature unduly rises, and he must divert air from 
any part where it unduly falls. 

Another point in connection with air cooled chambers is the 
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direction of the air. ‘This, it will be seen, is a most important 
matter, and it is not always easy to determine the direction of 
the air. The little apparatus called the anemometer, which is the 
correct apparatus for measuring the velocity of air currents, and 
therefore of the strength of air currents in different parts of a 
chamber, is very delicate, and requires a certain amount of skill 
in handling. Equally as good an apparatus is one of the toys 
that are made for children, consisting of light vanes made of 
paper, or any light material, held very loosely on a pin at the end 
of a stick. ‘The apparatus looks like a childish one, but it is 
very useful for measuring the direction and the strength of air 
currents. It is an apparatus that any engineer can make up 
quickly for himself, at practically no cost beyond the time in- 
volved; and by having several of these fixed in different parts 
of the hold he may see at a glance, from one of the duct ports, 
how the air currents are going within the hold, and he can also, 
by constructing them of slightly varying size and form, obtain 
some very useful and reliable information. 

Every engineer knows that in practical work, what is required 
is, not so much absolute measurement, as relative measurement. 
We do not trouble our heads about the absolute steam pressure, 
nor the absolute temperature. What we do trouble about is, 
whether the pressure or the temperature rises or falls above 
certain figures that we are working to. Similarly, we do not 
want to know the accurate velocity of the air passing through a 
cold chamber, but we do want to know the relative velocity pass- 
ing in different parts of the chamber, and that, these little pieces 
_ of apparatus will tell us. The revolving paper vanes should be 
made something on the lines of the vanes of the Blackman’s fan, 
to be effective. ‘They should hold a certain amount of air in a 
sort of bag formation. 

Another useful arrangement is a piece of very light dry ribbon 
held on the end of a stick. It is also a primitive arrangement, 
but one that is very easily fitted up, and very useful where the 
little revolving paper vanes are not available. 

It is not necessary to repeat the instructions that have been 
given with regard to the air cooling plant itself. On board ship 
it can take only one form, except in very special cases, viz., a 
stack or grid of pipes through which the refrigerant passes, and 
in which it evaporates, the air to be delivered to the cold cham- 
ber being driven over the surface of the pipes by the aid of a 
fan. If the temperature in the hold rises unduly, or falls unduly, 
as a whole, not in any particular part, the air is either being 
cooled too much or it is being driven at too great a velocity 
through the cold chamber. 

The engineer in this case has two methods of regulating. He 
can either increase or decrease the speed of the fan, increasing 
or decreasing the velocity of the air current, thereby lowering or 


raising the temperature of the air in the hold, since every cubic 


foot of air passing through it at a certain temperature carries 
off a certain quantity of heat; or he can raise or lower the 
quantity of the refrigerant passing into the evaporator coils, 
this being accomplished by opening or closing the regulator 
valve. 

There may be the same troubles in connection with an air 
cooled plant as with brine cooling. The inside of the evaporator 
coils may receive a deposit of grease or other foreign matter, 
thus increasing the thermal resistance between the refrigerant 
and the air, and leading to the temperature of the air not being 
lowered as much as it should be. And again, certain portions 
of the evaporator coils may not be doing their work, from 
causes already mentioned, such as pipes having been clogged, or 
a leak having occurred. In such a case the temperature of the 
hold will rise, and it will be necessary, either to increase the 
quantity of refrigerant passing into the evaporator coils, or to 
increase the velocity of the air. The fan in this case is usually 
electrically driven, and there should be an arrangement enabling 
the speed of the fan to be regulated within certain limits, as much 
as from one to ten, so that probably increasing or decreasing the 


air current will be found a very convenient method of regulating 
the temperature in an air cooled hold. 

Where a compressed air plant is employed, the air from the 
cold chamber being drawn into the compressor, compressed, 
cooled, expanded and redelivered to the chamber, there are two 
important points to be attended to. The apparatus, whatever it 
may be, for cooling and drying the air, directly after it leaves 
the compressor, should be kept in proper working order. It 
usually consists of some arrangement in which the air passes up- 
wards over a number of broken surfaces, such as a number of 
glass marbles, this being one form used by a London firm, and 
meeting a current of cold water passing down over the same sur- 
faces. The arrangement is exactly the same as that employed in 
cooling towers on shore. ‘The apparatus, in this case, performs 
the ‘double office of partially cooling the air which has been 
heated in the compression-cylinder, and of removing the moisture 
which has been brought over from the cold chamber, the moist- 
ure being removed by the fact of cooling, and by the production 
of a difference between the vapor tension of the air and that of 
the cooling water. 

If the temperature of the cooling water rises, as when the ship 
passes into the tropics, it is evident that the same quantity of 
water passing will not effect the same cooling. It is of the very 
highest importance that the air should be cooled down as much 
as possible, before it passes into the expansion chamber, where 
the principal cooling takes place, and also that the moisture shall 
all be removed from it, as far as possible, for the reason that if 
there is any moisture present, it will tend to freeze within the 
evaporating cylinder, and in the delivery ports from the evapo- 
rating cylinder, and so on. The engineer, therefore, who is in 
charge of a compressed air plant, will be wise to “freeze” his 
attention on the air drying apparatus. With compressed air, also, 
there is the great danger of leakage of heat into the duct leading 
from the evaporating cylinder to the cold chamber, and into the 
ducts that distribute the cold air. There is only one method of 
overcoming this, and that is, by maintaining the insulation intact, 
and there is only one method of ascertaining whether anything 
of the kind does take place, and that is, by observing tempera- 
tures everywhere. 


FAULTS IN COLD CHAMBERS. 


Faults in cold chambers, cooled by means of brine or expansion 
coils, are of very much the same kind as those mentioned in con- 
nection with air cooled chambers, and the ducts of compressed 
air. The great source of trouble with cold chambers is the low- 
ering of the insulation of the chamber itself. It has been ex- 
plained, in the early part of these articles, that there is no such 
thing as a perfect insulator for heat. Heat always passes through 
the most perfect insulating wall that has yet been devised, and 
at a certain rate; and the cold storage plant, the compressor, con- 
denser, evaporator, etc., are designed to remove the heat that 
passes through the insulating walls, as it passes through, and to. 
deliver it continuously to the cooling water of the condenser. 

So long as the insulation remains at a certain figure, that is to. 
say, so long as heat passes through the walls, floor and ceiling at 
a certain definite rate, and so long as the plant itself is working 
normally, the heat passing into the chamber is continually carried’ 
away, a certain number of heat units being carried off at each 
stroke of the compressor. If, however, the insulation fails, an 
increased quantity of heat passes into the chamber, and unless. 
the evaporator ‘or the brine coils carry off the increased quan- 
tity, the temperature will rise. 

Again, the engineer will be wise to watch his temperatures by 
any means in his power, by the aid of electrical thermometers 
if possible, but in any case by the aid of any thermometers that 
he can obtain. If he finds the temperature of his cold store 
rising, he should first ascertain whether the plant is working all 
right. It may be taken as an axiom that in all work of this 
kind, where testing for faults is necessary, the engineer should 
commence at the very beginning. He should commence at the 
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compressor, see if that is in the condition described, see if the 
condenser and evaporator gages are recording as they ought, see 
if the delivery pipe is in the condition it should be. If all these 
things are right, and the temperature goes up, it will prabably 
be accompanied by a fall in the pressure at the evaporator gage, 
since the system will be endeavoring to do more work. With 
brine cooling, the engineer has then two methods of dealing with 
the problem. He can increase the velocity of the brine circula- 
tion, by increasing-the speed of the pump, or opening the valve 
of a particular brine pipe, or he can increase the quantity of the 
refrigerant passing into the evaporator coils, where the trouble 
is common to all. He will be guided by circumstances as to 
which course he takes. In some cases it may be easier and 
simpler to slightly increase the speed of the pump. In cases 
where a pump runs at a constant speed he cannot do this, and he 
must increase the quantity of the refrigerant. 

In the case of chilled meat, where it is so important, as ex- 
plained. to maintain the temperature within a few degrees of a 
certain figure, neither going up nor down, if the engineer finds his 
temperature going down, probably his best method of dealing 
with the question will be decreasing the velocity of the brine 
circulation in the particular chamber, by closing the valve par- 
tially. Where there is more than one hold or cold chamber sup- 
plied with brine coils, the matter is regulated simply by altering 
the valves on each branch of the system. 


RECEIVING MEAT AND PRODUCE. 


Meat that is to be carried frozen is usually frozen as soon as it 
has been killed, at the station where it has been grown, and is, or 
should be, carried in refrigerating cars to the ship’s side. Where, 
however, this is not done, or where meat is received newly 
killed, to be placed in cold store, and where it is to be held 
frozen, or chilled, it should on no account be exposed to a very 
low temperature for some time after it has been killed. What is 
known as the animal heat should always be allowed to get out of 
the meat, by radiation, before any cooling is attempted. The 
time occupied in getting rid of the animal heat varies consider- 
ably. Where times presses, and where it is not of such a great 
importance—say where the meat will not have to be kept for a 
long time, as when it is intended for the use of the ship’s com- 
pany or passengers—the meat should be allowed to hang in the 
ordinary temperature as long as possible, and then it should be 
submitted to a gradually lowering temperature, the heat being 
slowly extracted from it in this way, until finally it is frozen or 
chilled, as required. 

Meat received in this way should on no account be allowed to lie 
on the floor, nor to touch the walls or the ceiling. In ships which 
carry chilled meat, it is usual to suspend carcasses or quarters by 
hooks arranged for the purpose below the ceiling, and in such a 
manner that the air has free access to every part of the carcass. 
Where this cannot be done, where it is necessary to lay the meat 
on something, battens or gratings, or something similar, should 
be laid on the floor of the cold chamber, and the meat laid on 
them, being so arranged that the air has a clear passage under 
the meat, over it and all around it; and if it is necessary to lay the 
meat in tiers, successive tiers of battens should be provided, ful 
filling the same conditions. The same remarks apply to crates of 
rabbits and similar produce. Rabbits are packed loosely in small 
open crates, giving clear passage of air through them, and these 
should be placed a little off the ground, and if obliged to be 
stacked one above the other, should be arranged by means of 
battens with air spaces between them. It is particularly import- 
ant in the case of chilled meat, that the cooling should be per- 
formed very gradually indeed. 

If the meat on the outer surface is frozen first, or even if its 
temperature is ‘very much reduced before that of the inner por- 
tions, it is very liable to lead to what is known as “bone stink.” 
In plain terms, the inner portion of the meat sets up organic 
chemical action, and rots. When this does not actually occur, 
a lesser evil may be met—the minute cells and vessels of which 


the muscular portions, the eating portions of meat, are composed, 
sometimes burst, and the juices they contain are lost, with the 
result that the meat so preserved, when it comes to be cooked, is 
found to have no gravy, and very little flavor, and is consequently 
sold for a very low price. 

THAWING OUT. 


It will usually not be within the province of the “freezer” en- 
gineer to thaw out meat, except for the use of the shfp’s com- 
pany or passengers. When he has to perform this work, how- 
ever, it cannot be too carefully done nor too gradually. The meat 
to be thawed should be removed from the cold chamber to one 
only a little higher in temperature, or arrangements should be 
made to slightly increase the temperature of that portion of the 
chamber in which the meat to be thawed out is placed. This 
may be accomplished by the aid of temporary screens of board 
or dry sail cloth. In any case the temperature should be grad- 
ually, very gradually raised, the object to be attained being that 
the higher temperature of, say, a very few degrees, shall pene- 
trate right into the substance of the meat, before the outer sur- 
face is subject to a further increase of temperature. If this is 
done carefully, the meat so thawed, providing it has been care- 
fully chilled or frozen, will turn out well when cooked. If this 
is not done, the flavor of the meat and its quality will be very 
much deteriorated. 

In thawing out holds it is best to circulate hot brine in the 
brine coils, rather than to use fires, or similar arrangements. The 
brine should be gradually increased in temperature, and should 
be kept in circulation until the hold is thoroughly dried. The 
insulation will be all the better for it. 


HANDLING MEAT AND PRODUCE WHEN LOADING AND DISCHARGING. 


Do not handle the produce more than can possibly be helped. 
On no account place the hands on the meat or fruit that is to be 
stored, if it can possibly be avoided. The enormous quantity of 
frozen sheep which are brought to England from New Zealane 
are all inclosed, each sheep in its own linen bag, which avoids 
the necessity of hands touching the carcasses, though the results 
of touching a hard frozen substance are not so serious as those 
of touching a chilled meat surface, or the surface of fruit, etc. 
The linen bags also form a very convenient arrangement for 
identifying particular consignments, each bag being marked with 
the owner’s, consignor’s, or consignee’s name. 

With chilled beef and with fruit the matter is sometimes a very 
difficult one. Fruit should be handled in crates, so that the hands 
do not touch the produce at all, either loading or unloading. In 
the case of bananas, they can be handled, or should be, by the 
stalks. 

One great source of trouble in connection with chilled meat is 
the muggy atmosphere that is so common in the United King- 
dom, and is also met with in every part of the world where fogs 
prevail at certain times of the year. This muggy atmosphere 
contains moisture held in suspension in the well known manner. 
It is able to hold a certain quantity of moisture when at a cer- 
tain temperature. If any portion of the air is cooled, a deposit 
of a certain portion of the moisture it contained follows, usually 
on the cold surface, bringing the cooling effect. When chilled 
meat is removed from the hold to the railway trucks, say, or to 
a cold store, where there is one on the dock side, there is always 
a great danger if the atmosphere is in that muggy condition 
mentioned, of the deposit of moisture.upon the surface of the 
meat, which is nearly always at a considerably lower temperature 
than that of the atmosphere, with the result that the meat is 
seriously deteriorated, and its market value reduced. The prob- 
lem of how to meet this is an exceedingly difficult one. 

Probably the best method is, to ascertain by means of a hy- 
grometer the actual humidity of the atmosphere, to note carefully 
its temperature, and if possible to raise the temperature of the 
meat to be discharged to that of the atmosphere, or a little above 
it. Whether moisture deposits from the atmosphere on the meat 
will depend upon the temperatures of the two, and upon the 
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vapor tensions of the moisture in the atmosphere, and that issu- 
ing from the meat. It will be better, if possible, for a little 
vapor to be given off from the meat, than for moisture to be de- 
posited upon it. If the meat is carried into cold store almost 
directly from the ship, or at any rate very shortly after, it will 
be quite easy to reduce the temperature again, and to do it care- 
fully, and the meat will be preserved. 

It is not so easy to arrange this where the meat is to be dis- 
charged into refrigerating railway cars, and it is absolutely im- 
possible where the meat is to be discharged into ordinary railway 
cars or carts. In the latter cases all that can be done is to wrap 
each individual carcass with dry substances that are good thermal 
insulators, so that the hands of the carriers may not touch them, 
and that the moisture may not be deposited directly on them. 
Almost any form of cloth, providing that it is thoroughly dry, 
will answer, and a very good thing for temporary use, if it can 
be obtained, failing anything else, is brown paper. It must not 
be forgotten, of course, that all fabrics and paper are porous, and 
absorb moisture, and therefore they should be removed immedi- 
ately their work is done, if they have become wet. The wrap- 
pings also should be as thick as possible, so as to offer the high- 
est resistance to the passage of heat from the atmosphere to the 


meat, and also to absorb as much of the moisture that may be » 


deposited, as possible. 

In the railway trucks, even if they are not fitted with cooling 
apparatus, providing that they are open, constructed in the same 
manner as crates are, and providing that they are placed in the 
cars in such a manner that the air can get all around them, if 
the trains are hauled away quickly as they are loaded, it is 
probable that not much harm will take place if the above pre- 
cautions are taken. 


of auxiliary feed and bilge pumps. Steam is generated by four 
large single-ended horizontal multitubular boilers, constructed to 
Lloyd’s and the Manchester Steam Users’ Association for a work- 
ing pressure of 180 pounds per square inch. ‘These boilers are 
fitted in two stokeholds, communicating with each other. Steam 
ash hoists are fitted in each boiler compartment. ‘The collective 
indicated horsepower of the engines is 4,500. 

In view of the dredger’s being employed in a hot climate, spe- 
cial study has been devoted to the ventilation of the engine and 
boiler spaces. ‘The pumping outfit, placed forward of the pro- 
pelling engines in an independent engine room, consists of two 
sets of triple expansion engines, with independent condensing 
plant and circulating pumps. The pump engines are coupled 
direct to two centrifugal sand pumps, specially designed to raise 
and discharge 5,000 tons of sand per hour at the low rate of 13 
percent of sand to 87 percent of water, or, in other words, the 
two dredging pumps together are capable of dealing with about 
80,000 tons of sand and water per hour. It was found from 
actual experiments that the maximum quantity of sand that fast 
flowing rivers can carry in suspense is 13 percent, hence the rea- 
son for restricting the volume of sand to be discharged by the 
Sandpiper to this amount. 

The almost universal practice in carrying out dredging opera- 
tions is to dispose of the material raised in one or other of the 
three following ways: (1) by discharging into the dredger’s own 
hopper; (2) by discharging into hopper barges; (3) by discharg- 
ing ashore for land reclamation. But at Calcutta it is proposed 
to discharge the material raised by the pumps directly into the 
river, the fast current of which, it is confidently expected, will 
convey the spoil to deep water before the sand has had time to 
settle. 


THE DREDGER SANDPIPER, BUILT FOR WORK 


A New Dredger for India. 

By the operations of the large and very powerful suction and 
discharging dredger Sandpiper, launched recently from the works 
of Wm. Simons & Co., Limited, Renfrew, the Calcutta Port Com- 
missioners hope to remove the difficulties to navigation on 
the River Hooghly. This dredger, which is 235 feet in length, 
has been especially designed for the unique character of 
dredging to be done on the Hooghly, and has been constructed 
under the direction of the engineer in chief to the Mersey Docks 
& Harbor Board of Liverpool. 

The propelling and pumping engines are placed in two inde- 
pendent compartments, each engine room being fitted with all 
modern auxiliaries. Propelling power is supplied from two sets 
of triple expansion surface condensing engines, with steam and 
hydraulic reversing gear, steam turning gear, independent circu- 
lating pumps, automatic feed pumps, feed heaters and filters, 
large evaporators for feed water make up, and a complete outfit 


ON THE HOOGHLY RIVER, 


CALCUTTA, INDIA. 


Each pump is connected to a separate suction pipe placed 
one on port and one on starboard side of the vessel. Each of 
the suction pipes is fitted at upper end with a very mas- 
sive swivel bend, which serves as a trunnion or hinge upon 
which the pipe is free to move, either vertically or horizontally. 
The swivel bends are carried in slides on the ship’s side, which 
permits of the suction pipes and swivel bends being brought 
completely inboard when required. Large sluice valves are 
fitted on the suction connections at ship’s side. The suction end 
of each pipe is fitted with a specially designed nozzle to suit the 
character of the material to be dredged. A grid is fitted to the 
nozzles to exclude material which might choke or damage the 
pump. Each suction pipe is controlled by two independent der- 
ricks, one for each end, which are both worked from the same 
steam winch, placed on deck. These derrick winches are of most 
massive construction; each has four independent drums arranged 
to work separately or together, as required, for lowering, hoisting 
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and derricking the pipes inboard. ‘These winches form one 
of the most important details for the successful working of a 
dredger of such Jarge dimensions, and are so arranged that one 
man is capable of manipulating the whole of the movements. 


The discharge pipes from each sand pump are carried aft under | 


deck on each side and united into one 51-inch diameter pipe 
under the vessel’s counter. 

Special flexible connections are provided to meet the varying 
conditions between loaded and light draft of the dredger and 
floating pipe line.. One of the features of the deck equipment of 
this dredger is the extensive and powerful installation of moor- 
ing winches, to regulate her movements in the rapid currents of 
the Hooghly. The winches are placed at bow and stern, and 
consist of two duplicate sets, each having six independent drums 
and two ends for warping purposes; two of the drums being 


New Peruvian Warships. 
BY BENJAMIN TAYLOR. 


We present a photograph of the Peruvian cruiser Coronel 
Bolognesi as she was launched on September 24, 1906, from the 
yard of Vickers, Sons & Maxim, Limited, at Barrow-in-Furness. 

This vessel, with her sister ship Almirante Grau, are the 
pioneers of the modern navy. which the Peruvians desire, and 
the latter ship had just returned from her trials when the Coro- 
nel Bolognesi was launched. These two cruisers are somewhat 
similar in design to the British scout class, although their arma- 
ment will not enable them to stand up against heavily armored 
vessels. In combination with high speed, it is to enable them 
to harass heavy fighting ships, and at the same time to meet 
attack by torpedo boats. 


PERUVIAN CRUISER ALMIRANTE GRAU AT FULI, SPEED ON TRIAL TRIP. 


arranged to work chains, while four of the drums are of very 
large diameter for working long lengths of heavy steel wire rope. 
Each winch is driven by a vertical high-pressure engine, the 
gearing throughout being of steel. 

A Jarge workshop is fitted under deck, so that all general re- 
pairs may be effected on board. The outfit of machine tools is 
very complete, and consists of lathe, shaping machine, radial 
drill, and smith’s forge, with mechanical fan, all driven by elec- 
tric motors. 

he hull and machinery are constructed to Lloyd’s highest class. 
The deck is of steel, sheathed with teak. Steam and hand steer- 
ing gear is fitted, and a very complete installation of electric 
lighting is provided, including two searchlights. Elaborate 
cabins are fitted up for the European officers and port officials, 
and provision is made for a large native crew. A refrigerating 
chamber is fitted up below deck for the preservation of provi- 
sions. A steam launch is provided for general service purpose, 
with special apparatus for lifting and laying moorings. 

The floating pipe line in connection with the dredger consists 
of 600 feet of 51-inch diameter steel piping, carried on twelve 
pontoons. Each length of pipe is coupled to the next by cast 
steel universal joints, designed to give flexibility in any direction. 


The trials of the Almirante Grau, which have been con- 
cluded were arranged to insure that the vessel should be able to 
steam at sea under all weather conditions at twenty-two knots, 
to make when necessity arises twenty-four, and to be able to 
cruise at a low speed with a light consumption of fuel. On the 
trials on the Clyde the vessel averaged, on full power, over 
twenty-four knots with the boilers working under normal con- 
ditions; the coal consumption was lower than the average of 
the eight new scouts for the British navy; and no difficulty was 
found in realizing twenty-two knots with only eight of the ten 
boilers. 

The trials occupied a week on the Clyde. The first test was a 
series of progressive speed trials over the measured mile at Skel- 
morlie, and the results were up to expectations. On the measured 
mile she steamed 24.64 knots, and considerably exceeded twenty- 
four knots throughout the full power trial, the mean power being 
14,144, while the revolutions were 216 per minute. The admiralty 
“constant” was 229. ‘The continuous sea speed trial was equally 
satisfactory. The Peruvian government desired that this trial 
of twenty-four hours’ duration should be divided into four suc- 
cessive periods of six hours at progressive powers, viz., 900 
horsepower for the first six hours, 3,600 for the second six 
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thours, 6,000 for the third six hours, and 8,500 for the fourth. 
‘The coal consumption at low powers is, of course, higher, because 
the proportion of steam to be generated for the auxiliary ma- 
cchinery is greater than on a high power trial. At low power 
more than one-third is needed for auxiliaries, whereas on a full 
power run the proportion may be less than one-tenth. The 
coal consumption ranged between 2.27 pounds per horsepower 
for the low power to 1.635 pounds for the high power—all within 
the guaranteed conditions. This coal consumption trial was 
completed at Barrow. 


until a more powerful ship is provided. Both cruisers are named 
after Peruvian heroes. ‘The principal difference in the design of 
the two is that the Almirante Grau has a full poop to provide 
quarters for the admiral; in the Coronel Bolognesi there is only 
half a poop. Both ships have a length of 370 feet and a breadth 
of 40 feet 6 inches. The displacement of the Coronel Bolognesi 
is about 3,180 tons, with a draft of 14 feet 2 inches, and a block 
coefficient of 0.525; the Graw draws an inch more, and displaces 
3,200 tons. The design called for 24 knots, with 14,000 horse- 
power. 


PERUVIAN CRUISER CORONEL BOLOGNESI, LAUNCHED AT BARROW. 


The Coronel Bolognesi, on trial, made 24.726 knots, with the 
engines indicating 14,384 horsepower, at 218.7 revolutions per 
minute. The admiralty “constant” was 228. 

Each ship has a bow and stern chasing gun of 6-inch caliber, 
with an arc of train of 270 degrees, and in addition there are 
eight 14-pounder quick-firing guns, eight 114-pounder guns, with 
two submerged tubes for firing 18-inch torpedoes. She has for 
protection a deck of 1% inch thickness extending the full length, 
and the conning tower is of 3-inch armor. The armor and'arma- 
ment have been made at the Vickers Works, at Sheffield. 

The engines are of the twin screw four-cylinder triple expan- 
sion type, balanced on the Yarrow, Schlick, T'weedy system, 
and designed to develop 14,000 horsepower with steam at a 
working pressure of 250 pounds at the engines and 280 pounds 
at the boilers. There are ten watertube boilers of the small tube 
type, arranged in three separate watertight compartments, to 
work under forced draft on the closed stokehold system. 

Special care has been devoted to the natural and artificial ven- 
tilation of the ship, and to the heating, steam radiators being ex- 
tensively employed. There is, of course, a complete installation 
of electric light. Although the ship is small, baths are provided 
in all the living quarters. Refrigerating plant and ice-making 
machinery, with cold storage chambers adjoining, are notable 
features. There is also a mechanically equipped bakery on board, 
so that the vessel excels many warships of much greater size in 
the elements conducing to comfort. 

The Almirante Grau will be the flagship of the embryo navy, 


Progress of Naval Vessels. 


The Bureau of Construction and Repair, Navy Department, 
reports under date of February 11, 1907, the following percent- 
age of completion of vessels building for the United States Navy: 


JAN. I/FEs. 1 
BATTLESHIPS. — 
Nebraska .........|19 knots.|Moran Brothers Co............| 98-1 98.78 
Vermont .........|18 ‘‘ |Fore River Shipbuilding Co....| 97.5 | 99- 
Kansastecteereneicere | Loins New York Shipbuilding Co.....| 96.9 | 97.4 
Minnesota ........|18 ‘“‘ Newport News Co.........----| 98.5 | 99- 
Mississippi .......|17 “‘ Wm, Cramp & Sons..........-| 70.68) 71.72 
GENIN nococogsocoo|o? Wm. Cramp & Sons.........--| 66.78 67.87 
New Hampshire...|18 ‘“‘ New York Shipbuilding Co.....| 60.8 | 61.8 
South Carolina....|19 “ |Wm. Cramp & Sons.......... 5.08} 6.32 
Michigan ......-.|19 “‘ |New York Shipbuilding Co..... 3.01; 59 
ARMORED CRUISERS. 
California ........|22knots.|Union Iron ‘Works. . : 97-4 | 97-8 
South Dakota...../22 “ Union Iron Works.. soll OA83 || CE 
North Carolina....|22 ‘* Newport News Co... - 69.16} 71.56 
Montana .........|22 ‘‘ |Newport News Co......... so 63.59| 66.05 
SCOUT CRUISERS. 
Chest wae eeeeeee/24 knots.|Bath Iron Works........-22++-| 59.42} 64.18 
Bieminenerd so008G ay fe [Fore River Shipbuilding Co....| 56.6 | 59. 
Salem ...........]24 “ |Fore River Shipbuilding Co....| 56.5 | 59.2 
SUBMARINE TORPEDO BOATS. 

(COHABTAN caascocelloscce000 Fore River Shipbuilding Co....| 90. gr. 
Vinee A SAGO EO nose | Be steels Fore River Shipbuilding (5560 || GAYA. Ee 
Tarantula. .cse----i|----1-1 > + Fore River Shipbuilding Co....| 92. 92.5 
Octopus eee | Merete Fore River Shipbuilding Co....| 81.1 | 88.5 
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THE BUILDERS OF THE TURRET STEAMER. 
William Doxford & Sons, Ltd., Sunderland, have for years 
made a specialty of a type of construction known as turret 
steamers, and in 1905 turned out so large a number of these 
vessels as to obtain the first place in the output of tonnage in 
There were twenty ships, agregating 86,632 gross 


the world. 
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in bad weather. Compared with ordinary models of vessels the 
registered tonnage of this type is said to be lower, both in cubic 
capacity and in dead weight, thereby enabling these steamers to 
carry a larger amount of freight with a lower working cost. 
This is said in some instances to amount to a difference of 5. 
percent. The freeboard given these steamers amounts to a. 


GENERAL VIEW OF THE SHIPYARD OF WILLIAM .DOXFORD & SONS, LIMITED, WITH NUMEROUS TURRET STEAMERS UNDER CONSTRUCTION. 


tons, Or an average of 4,332. In I906 the output was second 
largest, being 25 ships, of 106,158 tons, or an average of 4,246. 
None of these ships was of under 1,900 tons, and three of them 
were of over 7,500 tons. The power fitted ranged from 1,000 
to 2,800 indicated horsepower, the aggregate for 1905 being 
34,050, or an average of 1,700; and for 1906, 39,100, or an 
average of 1,564. The construction in 1900 aggregated 34,8290 
tons. In 1001 there were ten vessels of 35,055 tons, or an 
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greater quantity than that given the ordinary steamer, which 
makes them drier ships, prevents the decks and hatches from 
being damaged by the sea, and conduces to greater comfort of 
the crew. Full cargoes of grain can be loaded in bulk, thus 
saving cost and loss of time. Trimming charges for grain and 
coal are lower than in the usual type of ship, by virtue of the 
form of the hold into which the cargo is placed. When carry- 
ing cattle, the cattle deck is about 11 feet above the load line, 


THE RIVER FRONT AT LOW WATER, SHOWING CONSTRUCTION IN PROGRESS ON THREE SLIPS. 


average of 3,506; in 1902, eleven ships, 43,780 tons, average 3,980; 
in 1903, ten ships, 39,860 tons, average 3,986; in 1904, fourteen 
vessels, 53,050 tons, average 3,789 tons. The aggregate output 
for the seven years amounted to 390,364 gross tons, or an 
average of 57,052 tons each year. 

It is claimed for turret steamers that they are better sea boats 
than the ordinary type, and consequently make quicker passages 


and 10 feet inboard from the side of the ship, as against a height 
of 5 or 6 feet on the ordinary tramp steamer, and with the 
deck carried right up against the ship’s side. This is said to 
enable the turret to carry cattle and sheep in better condition 
and with less loss of life. 

The yard was started at Pallion in 1857, the present site having 
been cleared in 1869. In 1878 the engine-building department 
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was added, and for many years steamers of the ordinary type 
were built and fitted with machinery. In 1891, when the capacity 
of the yard was about 28,000 tons per annum, the partnership 
was converted into a private limited liability company with a 
capital stock of £200,000 ($973,300.). 

About this time the turret ship began to be developed. The 
first of these steamers was launched before the end of 1892, and 
at the present time nothing else is built in the yard. Up to the 
end of 1905 there had been completed no less than one hundred 
and twenty-nine ships of this type, the secret of the success 
of which is said to be a combination of lightness and strength. 
This lightness is achieved partly by the rounded corners fitted, 
thus saving the weight of the angles in the ordinary type, and 
partly by the large amount of flanging adopted in the construc- 
tion, and in the joggling of plating for the hull, thus dispensing 
with large weights in heavy liners and backing. ‘This system 
gives great longitudinal strength, and by substituting deep frames 
for all internal supports has enabled the builders to dispense 
with beams and girders and obtain a clear hold. By this method 
of construction it is said that 58 cubic feet per ton dead weight 
under the hatches is secured in the turret steamer, as compared 
with about 53 cubic feet in the ordinary type. — 

During the period of development of the turret steamer there 
were gradually added to the establishment large amounts of 
extra machinery, together with a fitting-out quay with a 150-ton 


TURRET STEAMER IN FRAME, IN. THE DOXFORD SHIPYARD. 
thoroughly up to date.. Such rapid progress was made that in 
three months after the fire the new shops were again at work. 
The capacity is now about thirty sets of marine engines per 
year, with, an indicated horsepower of 45,000. The engineering 
department includes boiler shops, making the establishment com- 


GENERAL VIEW IN THE ENGINE ERECTING SHOP OF THE DOXFORD SHIPYARD. 


radial crane, and proper railway accommodation. Additional 
land was purchased and new slips laid down, besides which the 
original five small slips were converted into three of large size, 
until now there are six of these large slips, each capable of 
accommodating a vessel of as much as 12,000 tons dead weight 
carrying capacity. * 

In 1901 the engine works were destroyed by fire, and advantage 
was taken of the necessity of putting in tew works to bring them 


plete and comprehensive. In 1902, the entire plant was equipped 
with electric drive, and so complete has been the transformation 
that at the present time even the power for hydraulic and pneu- 
matic pressure is secured by means of electric motors, a portion 
of the electric energy being derived from local power companies. 

In laying out the three latest slips, the formation of the ground 
was such as to necessitate a special design of yard. The banks 
of the river ‘rise: to’ a’ great height from the low water mark, so 
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THE 150-TON CRANE PUTTING REFRIGERATING MACHINERY ABOARD THE STEAMSHIP KELVINDALE, 


that the slips were actually designed to all appearances like 
graving docks. The whole of the machinery space where the 
work is prepared is on an elevated terrace, considerably above 
the building level. ‘This has proved'a striking advantage, because 
of the fact that material can be lowered into its place with the 
assistance of gravity instead of having to be raised to its posi- 
tion in the ship as in the ordinary case. ‘These building slips 
have a unique arrangement of overhead gear, surmounted by 


vertical lattice work columns and beams, which carry nine girder 
tracks above each vessel. On these tracks are the hoisting trol- 
leys, each of a capacity of three tons and driven by electric power. 
These overhead tracks project beyond the vessels at both ends. 
The type of steamer here constructed lends itself particularly 
to template work. As a result, very large portions of the vessel 
are prepared before the keel is laid, and as soon as a slip is 
cleared from the previous ship, work on a new vessel proceeds 


INTERIOR VIEW OF BOILER SHOP IN SHIPYARD OF WILLIAM DOXFORD & SONS, LIMITED. 
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TRANSPORTER ERECTIONS OVER SUNKEN BUILDING BERTHS SHOWING 12ETHOD OF HANDLING MATERIAL. 


‘with great rapidity, sometimes a single day seeing the whole of 
the bottom plating, keel and keelsons of the new ship in place. 

The engine and boiler shops are 350 feet long and consist of 
four bays, two of 49 feet span and two of 32 feet span. Each 
bay has four overhead traveling electric cranes. ‘The wider bays 
have crane capacity permitting the transportation of weights up 
to 80 tons. In the machine shop are powerful lathes and 
planers driven by electric motors, the largest planing machines 
being able to handle an engine bedplate 20 feet square. 

The electric generating plant consists of four units, each of 
250 horsepower, driven by triple expansion surface condensing 


vertical engines operating at 160 pounds pressure per square 
This furnishes the entire power for the west section of the 
Current for the east section is taken from private mains. 


inch. 
yard. 


The Navy League Journal is authority for the statement that 
the Russian navy has twelve admirals, fourteen vice admirals, 
twenty-seven rear admirals and eight battleships. ‘This calls to 
mind Secretary Taft’s visit to the Isthmus of Panama, when he 
is reported to have been met by the entire army, which con- 
sisted of seventeen generals and one private. 


THE BOILER YARD AND PLATE STOCK YARD, 


WITH BUILDING SLIPS IN BACKGROUND. 
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THE RAILWAY TYPE OF DRY-DOCK. 
BY JAMES L. CRANDALL, C. E.* 

The tendency throughout the shipping world to look upon the 
“Marine Railway,’ or “Patent Slip” as it is called in Europe, 
as a cheap substitute for a dry-dock, and therefore unfit for 
docking anything but small vessels, is quite well known, and 
has naturally grown out of the fact.that the old “railway” or 
“slip” was indeed such a substitute. Because of this it has also 
appeared natural to regard. any type of dock working on the 
principle of the inclined plane as a makeshift. This, however, 
is by no means true, and it will be readily seen that a dry-dock 
can be such as truly, whether it removes the vessel from the 
water by direct vertical lift, as with the hydraulic and the float- 
ing types, or by traveling up an incline, as with the railway 
type; or by removing the water from about the vessel, as with 
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vessel, and the proper distribution of these supports in order to 
avoid injurious strains; and tre 

Second—The vessel must be so berthed and supported that 
all parts of her bottom will be readily accessible for the per- 
formance of the work for which she was removed from the 
water. 

Any appliance which fulfils these conditions is certainly a 
dry-dock, and to differentiate between the merits of different 
types is to measure them according to the degree of safety 
provided for this first requirement, and to the degree of effi- 
ciency with which they fulfil the second requirement. 

While many types of dry-dock have at various times been 
used, the trend of modern practice has been almost wholly 
toward three, namely: the basin dock, the floating dock and the 
railway dock. ‘The evolution of these three types is obvious. 


VIEW OF THE OUTBOARD END OF A RAILROAD DRY-DOCK, SHOWING STRUCTURAL BRACING. 


the basin or graving type. In other words, the mere method of 
removing the vessel from the water, or the water from about 
the vessel, is but an incident of the type adopted, and does not 
affect its title to the name of dry-dock. ‘The last twenty years 
have seen the development of a thoroughgoing dry-dock, operated 
on the incline lift principle, until to-day the “railway dry-dock,” 
as it is now called, is long past the stage of experiment. 

It may be interesting to analyze to some extent the essential 
features of a good dry-dock, and to notice the extent to which 
the railway type fulfils them. The primary function of a dry- 
dock is to give access from the outside to those parts of a vessel 
which lie below the waterline. To accgmplish this purpose two 
essential requirements should control the design and construc- 
tion of any type of dry dock:— anes 

First—Adequate provision for supporting the weight of the 


*President, The H. I. Crandall & Son Co., East Boston, Mass. 


Each began with a crude and simple application of its principle, 
sufficient for the small vessels then in use. When a certain 
Phenician in the third century B. C. dry-docked the great galley 
of Ptolemy Philopater, by excavating an inlet into which he 
floated the galley, and then removing the water in the inlet, 
after damming the mouth, he applied the fundamental feature 
of a basin dock. A certain British sea captain, about twe 
hundred years ago, being caught in a remote harbor with a 
leaky ship, dry-docked his vessel by cutting off the stern of 
an old and large hulk so that he could float his vessel in 
through the open stern. He then closed the stern and bailed 
out the water, and in so doing applied the great feature of 
the floating dock. And when, from time immemorial, our 
seafaring forefathers dragged their smacks up an inclined 
beach} they applied the essential lifting feature of a modern 
railway dry-dock. The increase in the size and weight of 
vessels gradually compelled better design, until, from this 
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development, each of these types in its most modern form em- 
bodies the most careful and able engineering. 

Broadly stated, a railway dry-dock is a fully equipped dry- 
dock, which travels down an incline beneath the water until 
the vessel can be floated over it, and is then hauled up the 
incline with the vessel upon it until the floor of the dock 
is well above the water. To those unacquainted with this 
type of dock, the question naturally arises as to whether or 
not it fulfils the essential requirements of a thorough dry- 
dock, 

The first requirement, as stated above, is: “adequate provision 
for supporting the weight of the vessel, and the proper distribu- 
tion of these supports in order to avoid injurious strains.” 
It is almost axiomatic, that the vessel when removed from 


erties 


which in common with the basin or graving dock, depend upon 
the geological nature of the site upon which it is built. If a 
foundation can be obtained for the one type, it can equally be 
obtained for the other. 

With foundations of adequate strength the element of uni- 
formity of support is assured by building the “track,” which 
rests on these foundations and upon which the dock travels, 
to a true gradient, so that the dock cannot change in its aline- 
ment under the vessel, in passing up and down the incline. 
Thus, if the keel-blocks are laid in a straight line for a straight 
keeled vessel, the dock will maintain them in that straight line 
throughout its entire travel. With regard to the direct sup- 
ports of the vessel, the best system beyond question is the bilge 
block system, which is very generally used in the United 


GENERAL VIEW OF A RAILWAY DRY-DOCK WITH A STEAMER ON THE KEEL-BLOCKS. 


the water should be supported practically in the same manner 
as when she is afloat; and also that there should be no yield- 
ing of the supports when subjected to the vessel’s weight. In 
other words, when the supports are once fitted to the vessel’s 
shape, they should form an unyielding bed for as long a time as 
she may rest upon them. It has been sometimes contended that 
a vessel, being a structure built to resist the varying strains 
due to the unstable medium in which her life is passed, does not 
require unyielding support when dry-docked. Such, however, 
is not the case; for while a shipowner must submit his vessel 
to the racking of heavy weather which he cannot avoid, he does 
not and should not willingly court damage from injurious strains 
upon an inadequate dry-dock, which he can avoid. The only 
thoroughly safe principle for a good dry-dock, is a practically 
unyielding base for the direct supports of the vessel, and in the 
tailway dry-dock this is provided for by adequate foundations, 


States, and almost exclusively used in the railway dry-dock. 
This system gives support along the whole length of keel and 
both bilges, and approximates very closely to the support the 
vessel receives from the water when she is afloat. The adop- 
tion of the bilge block system for the ships of the United ~ 
States navy is quite well known, and its merits. too evident to 
need elucidation here. It is sufficient to say that a well de- 
signed keel and bilge block system can scarcely fail to give the 
best of satisfaction in a dry-dock. These facts as to foundations 
and supports being thus assured, there can be no doubt that the 
railway dock fully meets this first condition for a true dry-dock, 
granting the one thing essential in common with every other 
type, viz.: good engineering. 

In the next place, does the railway dry-dock meet the 
second great requirement, namely: “to so berth and support the 
vessel that all parts of her bottom are readily accessible for 
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the performance of the work for which she was removed 
from the water?” 

In all dry-docks the vessel is first “grounded” firmly on the 
keel-blocks, and the bilge supports applied before the support 
of buoyancy has been diminished to any practical extent. This 
being done, it remains to place the vessel entirely clear of the 
water, as quickly as is practicable—either by removing the water 
from about the vessel or lifting the vessel from the water, 
according to the type of dock employed—she being in her final 
position ready and accessible for work. In the basin and floating 
docks this operation is performed by means of pumping ma- 
chinery. In the hydraulic dock it is done by direct lifts, which 
take the entire weight of both vessel and dock. In the railway 
dock it is accomplished by powerful hoists, which take part of the 


docks, especially the railway dock, this time is reduced to. 
about one hour or less. Comparing the last period cited with 
the first, the labor cost is but 20 percent, while there is 100 per- 
cent more time left from a nine-hour workday for repairs to 
the vessel. Since most of the cost of dry-docking a vessel is 
the labor cost, the effect of this time element on the total cost 
of docking is obvious. ; 

Outside of that portion of this docking time which is con- 
sumed in centering and “grounding” the vessel—which is prac- 
tically common to all types of dock, and is a question of the 
ability of the dock master—the time depends on the horse- 
power supplied in the pumping or lifting machinery, which 
simply amounts to a difference in first cost in any one type of 
dock. The difference, however, in the amount of horsepower 


INSHORE END OF DOCK IN SERVICE, SHOWING HAULING GEARING. 


total weight in hauling the dock up the inclined track. In all 
dry-docks, it is simply a matter of engineering to obtain the 
proper results in point of safety and time. In this latter opera- 
tion, however, a great difference appears between the several 
types of dock under consideration, in the time or horsepower in- 
volved, which difference is of more importance from the com- 
mercial standpoint than is usually appreciated. 

Assuming that it takes five hours, which is often the case, 
to place a 4,000-ton a basin dry-dock ready for 
work, it follows that but four hours remain from a nine-hour 
day for work on the vessel. Comparing this with a dock 
taking but three hours for the same, it would leave six hours 
for work on the vessel, or 50 percent more, while the labor 
cost of docking the vessel is forty percent less, assuming the 
same number of men to be employed. With some of the latest 


vessel in 


required by the several types of dock for the same lifting or 
pumping period is great, and consequently the amount of fuel 
cost, which with the labor cost constitutes practically all the 
docking cost. varies in proportion. With the basin dock this 
pumping and docking cost is greatest, and with the. railway 
dock it is least. To this must be added the fact that leakage 
in the docks which depend upon pumping is often of a con- 
siderable amount, and in some cases calls for constant opera- 
tion of an auxiliary pump. Per contra, when once a vessel is 
docked on a railway dock this fuel expense ceases. For in- 
stance, a certain concrete basin dock nearly 600 feet long 
consumes 6 tons of coal in pumping out once, and an additional 
ton per day to remove leakage water. With a railway dock 
of the same size the fuel cost is but about one ton per vessel, 
the fact that the docked in about 


besides vessel can be 
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one-quarter of the time. When it is remembered that this differ- 
ence in point of time expended or horsepower involved meafs 
less first cost, less operating expenses, and increased earning 
capacity, its effect on dividends is obvious. There are many 
instances of much quicker docking on railway docks; as for 
instance, a case where it took but twenty-five minutes from 
the time the dock was started down until it was back in place, 
with a 1,600-ton vessel on it ready for work. On some small 
railway docks the lifting time is but from one to two minutes 
from the grounding of the vessel. 


for men and for supervision. All modern dry-docks have 
good floors, but these floors differ much in their position with 
relation to the yard. ‘The floor of a railway dock is virtually 
on a level with the adjacent yards, and as it is open on both 
sides as well as both ends, materials can be deposited on it 
from yard trams at any point on either side, and within a 
few feet of where they are to be placed in the vessel. In the 
same manner plates, etc., going from the vessel to the shop, 
can be readily placed on trams -at any point on either side, 
with a minimum of handling. Staging can also be handled to 


INBOARD END, SHOWING GEARING FOR OPERATING THE DOCK, AND STRUCTURE OF CRADLE. 


After the vessel is docked other conditions prevail which 
may be classed as the “efficiency of the dock,’ upon which de- 
pends the rapidity and the facility with which the work can 
be performed, and which forms an essential element in the 
cost of the work done: 

(1) There should be ample freedom about the dock to give 
access to all possible light and circulation of air, in order that 
bottom surfaces may dry well and quickly, and that work upon 
the bottom may be done to the best advantage. These points 
have not received all the attention they deserve, for it is one 
of the drawbacks of the basin dock, that when a large vessel 
Occupies it the deficiency of light under the bottom, and in 
watm weather the lack of circulation of air, render it practi- 
cally impossible for men to do a fair day’s work. In contrast 
to this, the railway dry-dock places the vessel above the sur- 
face of the surrounding yards, and is open on all sides to light 
and air, with nothing to obstruct circulation. In fact, there is 
no modern type of dry-dock that is equal in this respect to 
the railway dry-dock. 

(2) It is essential to have a good working floor to the dock, 
as free from obstruction as is compatible with sufficient sup- 
port for the vessel. This floor should be in the most con- 
venient position relative to the yards alongside, in order that 
staging materials and tools may be placed where needed, with 
a minimum of labor, and also in order to be easily accessible 


and from the yard or from piers alongside with the least 
amount of labor. Men can step directly from the dock floor 
to the yards, and almost the whole work going on upon. one 


‘side of a vessel’s bottom can be seen by a foreman or super- 


intendent standing in the yard alongside. The railway dock 
in this respect is superior to any other type of dry-dock now 
in use. 

(3) The bilge supports should be easily removable for paint- 
ing, etc., and the dock must have sufficeint strength for the 
weight of the vessel to be carried on it by shores, etc. inde- 
pendent of the keel, in case the keel blocks have to be re- 
moved. Both are accomplished in the railway dock as in other 
types, the former by use of releasing bilge-blocks, and the 
latter by providing for it in construction. These three points of 
efficiency are well illustrated in the photographs, which exhibit 
the general features mentioned, and two of which exhibit some 
of the structural features. 

It is obvious that not only does the railway dock meet the 
second main requirement of a true dry-dock, but it does so to 
a greater degree of efficiency than any other of the prevailing 
types. When to this is added the fact that the railway dock 
costs less to build, less to operate, and is operated more 
quickly than any other of the prevailing types, the aggregate of 
advantages from a commercial standpoint is manifest. That 
the foregoing facts are being recognized on all sides is proved 
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by the fact that they are being adopted in competition with 
the other types for all classes of vessels, both in the United 
States and in Europe. 


OUTER END OF DOCK CARRYING A LARGE SAILING VESSEL. 


Torpedo boat plates have been giving the British Admiralty 
some little concern, and it is reported that the Admiralty is 
seeking for plates which, while having the strength and com- 
parative lightness of those now in use, will be able to better 
withstand the destructive agencies operating in salt water. It is 
said that several British firms making a specialty of armor plate 
have been asked: to experiment, looking towards the improve- 
ment of plates for torpedo craft. ‘This appears to have been 
rendered necessary by the discovery that plates on the latest 
destroyers and torpedo boats have been eaten away so seriously 
in a single cruise as to impair their utility. 


The annual report of Webb’s Academy and Home for Ship- 
builders for the fiscal year 1906, shows a prosperous state of 
affairs, the total receipts, mainly from rentals, having amounted 
to $101,153, and the disbursements $58,460. ‘The surplus was 
added to a previous balance of $64,611, leaving a total on hand 
of $107,304. ‘The number of guests in the home remains at forty- 
six, as last year. The number of students in the Academy has 
decreased from forty-two to thirty-eight. 


af 


Wanted—Safer Ships. 


BY ROBERT H. KIRK. 


The recent disaster to the steamer Larchmont on one of her 
regular trips through Long Island Sound is typical of disasters 
that have preceded it, and it may safely be prophesied that unless. 
suitable restrictions are placed upon the construction of pas- 
senger ships, disasters of this character will be more frequent 
in the future than they have been in the past. This would be 
the logical result of increasing traffic and more crowded har-. 
bors. Added speed and regularity of service in water trans- 
portation is demanded, and this means that the service must be 
carried on in all sorts of weather. All this increases the dangers 
of navigation, and lends added weight to the demand for legis- 
lation, state or national, or both, compelling such improvements. 
in construction as will make passenger vessels as safe as possible. 

Disasters even near shore and in tolerably favorable weather 
have shown the inability of the crew to safely land the pas- 
sengers from a sinking vessel. What this might be in case of 
severe weather can be readily estimated. And it is certainly 
only reasonable that the lives of the traveling public should be 
as carefully guarded as possible, and that provision for their 
safety should not depend any more than necessary upon the 
crew of the vessel. 

When iron ships came into use, and the idea of subdividing: 
the hull into numerous watertight compartments became gen- 
erally accepted, it was realized that a ship could be rendered 
practically safe, so that even though she struck upon a rock or- 
sustained injuries ina collision, which would result in flooding 
one of her watertight compartments, buoyancy would not be 
lost, and she could probably reach port in safety. 

The advantages of watertight compartments are very gen- 
erally appreciated, and the feeling of safety upon shipboard is, 
in a measure, due to the belief that the use of bulkheads is gen- 
eral. As a matter of fact, the proper subdivision of the hull 
of a passenger ship is the exception rather than the rule. Of 
course our great ocean liners are usually well built in this respect, 
and this is largely due to the fact that the majority of them 
have been constructed where the rules and regulations require 
watertight compartments of sufficient number to render a ship 
safe. 

Ships built in the United States are quite likely to be deficient 
in this respect, for it is, even today, a matter which rests largely 
in the hands of the shipowner. ‘The safety of the public is 
carefully guarded upon shore by numerous well-defined regula- 
tions governing the construction of buildings, use of fire escapes, 
and the like, and even upon shipboard the construction of the 
boilers is covered by rather complete regulations designed to 
secure safety. 

That the regulations requiring proper subdivision of the hull 
into watertight compartments are extremely lax and inefficient 
in their action will probably not be denied by men familiar’ with 
the practical conditions. Steel ships are built today for use in 
our harbors and along the coast, in which the system of bulk- 
heads cannot have been subject to serious calculation, for in 
some instances it has been considered sufficient if the ship is 
provided with a collision bulkhead forward and another aft. 
This was the case in the Larchmont. If a ship happens to have 
a sufficient number of bulkheads, it is probably due to the desire 
of her owner to have her perfect in this respect; but such 
instances are unusual, for the reason that bulkheads cost money, 
and they do not increase dividends. We consequently depend 
upon the human element in the owner to spend enough money 
upon his ship to make her safe. 

It is also to be considered that in order to properly operate. 
a ship it is necessary to have doors between the principal com- 
partments, and that these doors, in themselves, are an element. 
of weakness in the bulkhead system. That the majority of the 
watertight doors are useless in emergencies will not be denied,. 
for though the doors themselves may be all right, they depend’ 
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wholly on the ability of the crew to close them in case of acci- 
dent, and experience has proved that the crew will not and 
cannot do it. Even this difficulty has been overcome, however, 
and to the American navy belongs the credit for demanding a 
door which should not depend upon the crew for proper closure, 
but which is so arranged that all the doors of the ship may be 
safely closed by power by an officer located upon the bridge, 
where danger is first realized. The navy is equipped almost 
entirely with these “Long Arm” doors, and their use has proved 
successful beyond expectation. 

In view of these facts, the increasing dangers of water trans- 
portation, and the known, tried and proved methods by which 
ships may be made safe—is it not time for legislation which will 
require such watertight subdivision of ships that hull puncture 
will not mean the loss of ship and human freight? If the 
building and design of ships were carefully regulated, we should 
rarely have disasters like that of the Larchmont. 


plate by 5 by 3%-inch by 14 to 12 pounds angle. The rider plate 
is 105% inches by 22 pounds, and the floor stringers on each side 
of the center keelson are 18 inches by 21 to 17 pounds. The 
center line keelson is carried as far forward and aft as prac- 
ticable, and is rigidly connected to the stem. ‘The latter is made 
in one piece, shaped to suit the keel, of the best hammered scrap 
iron, 934 by 3 inches. 

The stern frame and rudder frame are made of iron in one 
forging. ‘The stern post is Io by 6 inches and the rudder post 
is 10 by 5 inches, with pintles forged on. ‘The rudder is of the 
single plate type, with stock 734 inches diameter, and is sup- 
ported on three pin pintles, all fitted with brass bushings, work- 
ing in lignum-vitae. The weight of the rudder is carried on a 
bearing built up inside the hull. _ 

The Tuscan is framed with channels, reverse frames and solid 
floors fitted on every frame, the latter being 25 inches by 23 to 21 
pounds, increased in engine and boiler spaces to 2614 pounds. 


THE FREIGHT STEAMER TUSCAN, BUILT AT SPARROW’S POINT BY THE MARYLA 


THE NEW AMERICAN FREIGHTER TUSCAN. 
BY GEORGE JENKINS. 

One of the latest additions to the fleet of the Boston & Phila- 
delphia Steamship Company is the steamer Tuscan, which has 
just been completed at the yard of the Maryland Steel Company, 
Sparrow’s Point, Maryland. She is a single screw steel freight 
steamer of the spar deck type, built to the highest class of Amer- 
ican Bureau of Shipping. 

As will be seen in the illustrations, she has a forecastle for 
the crew, and a deck-house amidships for officers, with no pas- 
senger accommodations. Like other ships of the company, she 
is rigged as a two-masted schooner, with steel poles well raked. 
She was built especially for the freight trade between Boston 
and Philadelphia, and is fitted with all the necessary appliances 
for quick and easy handling of cargo. 

Her principal dimensions are: 


eno th oversea lier perry. 3 pei tre a 290 feet 
Length between perpendiculars................ 274 feet 
Beam simold edhe eee eee ee es 42 feet 
Depth molded........ Do Cabot a dodie Meroe Eee 28 feet 3 inches 
rath iol 2 cs ame alee SSC RRC ROH eE Ss Cun Ee 16 feet 
SS noted Bae as den obo SUMS Bae eRe cee en Ee 15 knots 


HULL CONSTRUCTION. 

The Tuscan is a single bottom ship, with two complete steel 
decks, and lower deck fore and aft of machinery spaces. She is 
built with continuous plate keel and keelson, the latter extend- 
ing above floors, with rider plate on top. The flat keel is 33 
inches by 33 pounds, reduced to 24 pounds. ‘The center keelson 
is 37 inches by 22 pounds, connected to floors, keel and rider 


In the engine room, deep floors are fitted to form the engine 
foundation. Frames are spaced 24 inches apart throughout the 
ship, and are continuous from keel to spar and forecastle decks. 
The frames are channels 6 by 314 by 3% inches by 15 pounds 
between end bulkheads, and reverse bars are 3% by 3 inches 
by 8 pounds all fore and aft, to extend across top of floors 
only, double through engine and boiler spaces to upper turn of 
bilge. Double frames are fitted at all watertight bulkheads, and 
in machinery space. : 

Web frames are fitted on every eight, six and four frames in 
cargo, engine and boiler spaces respectively, and extend from 
floors in lower hold to under side of main deck. ‘They are 15 
pounds in hold, 12%4 between decks, and on each side of ports 
20 pounds. 

There are three keelsons on each side in lower hold. The 
upper and lower keelsons have two 5 by 3% inch by 13 pound 
to II pound angles, back to back. ‘The side keelsons are of 
15 pound plate fitted intercostally between floors, connected by 
single 314 by 3% inch by 8 pound angle, intercostal between 
frames, to shell, and double 5 by 3% inch by 14 to 12 pound 
angle on top of floors. All keelsons run the full length of ship, 
and form breast-hook at stem. A stringer of 5 3% inch by 
12 pound angles is run between belts between main and spar 
decks. 

The shell plating is of the raised and sunken type, with butts 
lapped and solid liners at frame in wake of outside strakes. The 
garboard strake is 25 pounds throughout; bottom plating 22%, 
bilge 23, and sides 221%, all reduced at ends. Main sheer is 28 


pounds, reduced at ends, and spar deck sheer is 22%4 pounds. 
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Double plates are fitted forward, for protection against ice and 
from damage by anchors. All butt laps are double riveted up to 
main sheer, which is treble riveted. 

The spar deck beams are channels, 7 by 3% by 3% inches 
by 1714 pounds, on alternate frames. Main deck beams are 
channels 10 by 31%4 inches by 28 to 26 pounds on alternate 
frames. ‘The lower deck beams are 10 by 3% inch by 26 pound 
channels on alternate frames. 

The lower deck has a 38 inch by I9 to 15 pound stringer, 
double in way of ports, and is laid with 3% by 3!%4-inch yellow 
pine decking with 14-inch yellow pine sheathing. The main 
deck has a 48 inch by 20 to 16 pound stringer, with complete 
steel deck, 20 to 16 pounds. ‘The spar deck has a 36 inch by 15 
to 13 pound stringer, with complete steel deck. The lower and 
main deck stringer angles are 4 by 4 inches by 11 to 10 pounds, 
with 3 by 3-inch by 22 pound waterway angle, and the spar 
deck angles are 434 by 4% inches by 13 to 11 pounds. There 
are four hatches on the lower deck, four on the main, and three 
on the spar deck. 

The hull is divided into five watertight compartments by four 
thwartship watertight bulkheads, one at the fore peak, one at 
the forward end of the boiler room, one at the after end of en- 
gine room, and one at the after peak. There is also a partial 
bulkhead between engine and fire rooms. A longitudinal coal 
bunker runs the entire length of boiler room and partly in engine 
room. ‘The shaft alley is built of 12 pound plates, well stiffened 
by angles. 

Bilge keels of 10-inch bulb angle, with angle 314 by 3% inches 
by Ir pounds, are fitted amidships. 

Solid stanchions are fitted from keelson to lower hold beams, 
35% inches in diameter, from lower to main deck 3% inches di- 
ameter, and from main to spar deck, two lines of stanchions, 
2¥%4 inches diameter, secured under spar deck to a channel con- 
tinuing from forward to after collision bulkhead. Spar deck 
rail stanchions are forgings, with galvanized iron pipe rails, made 
portable in ways of hatches; chain rail on forecastle. 

There are two fresh water tanks of 5,000 gallons capacity. 
Two large ports between main and spar decks are located abreast 
of hatches, and one, between main and lower decks, is located 
forward. ‘They are of the usual type for coastwise steamers. 
The hold is laid with 3-inch yellow pine ceiling, laid in shut- 
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ters to upper turn of bilge. Cargo battens of yellow pine are 
also fitted. 

The masts are 110 feet above keel, built of 22-pound plate stif- 
fened by angles. The foremast is fitted with Oregon pine top- 
mast. 

The Tuscan is equipped with a Hyde windlass, the capstan 
drum being located on and operated from the forecastle deck. 
There is a steam power capstan installed in the lazarette, the 
drum being located on spar deck. Three Williamson double 
drum, double eye hoisters, one Williamson steam steering en- 
gine, and two cargo cranes are also fitted. ‘The anchors are of 
the stockless type, two bower and one stream anchor. Life boats 
are supplied and fitted to conform with the United States 
Steamboat Inspection laws. One steam deck pump, 6 inches, 
duplex, is located on spar deck forward. 

All quarters for officers are finished in cypress, the captain’s 
quarters and messrooms being paneled. 


MACHINERY. 


The main engine of the Tuscan is of the direct acting, in- 
verted cylinder, triple expansion type, with cylinders 27%, 
45% and 73 inches diameter respectively, and 48 inches stroke. 
The high- and intermediate-pressure cylinders are fitted with 
working liners. ‘The high-pressure cylinder is fitted with an 
It-inch piston valve, the intermediate-pressure with a 2214-inch 
piston valve and the low-pressure with a double ported slide 
valve. ‘The valves are operated by Stephenson link valve gear, 
controlled by a steam cylinder, 15 inches in diameter, and 26 
inches stroke. 

All piston rods are steel, 74% inches diameter, and secured to 
pistons and crossheads by taper and nut. The crossheads 
are forged steel, with double pins 734 inches, diameter by 834 
inches long, with double cast iron slippers lined with white 
The connecting rods are 114 inches between centers, with 
upper end forked, and tapered from 7 to 8 inches diameter. 
Brass boxes are fitted for crank pins and crosshead pins, the 
crank pin boxes being lined with white metal. 

The cylinders are supported by cast iron housings of box sec- 
tion, with shides bolted to each. The front housings rest di- 
rectly on the bed plate, but the back housings rest on top of 
the condenser, which forms part of the engine framing. The 
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THE PROPELLING ENGINE OF THE TUSCAN, SHOWING SIDE ELEVATION AND TWO END VIEWS. 
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bed plate is of a deep box section, cast iron, in three pieces, 
and has six main bearings, five being 15 inches long, and the 
after one 18 inches long. Each bearing is fitted with a cast 
iron box and a cast steel cap, both lined with white metal. 

The crank shaft is forged steel, 15 inches diameter, of the 
built-up type, in two sections, the cranks set at 120 degrees 
and with the usual sequence. The crank pins are 15 inches 
diameter by 16 inches long. The thrust shaft is 15 inches di- 
ameter, with separate collars for ahead and astern, ten for ahead, 
and four for astern, all being 23% inches diameter. ‘The thrust 
shoes are cast iron lined with white metal, and the whole 
thrust block is provided with water circulation. 


Spar Deck 1 


Main Deck 
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denser of Wheeler make, with 600 square feet of cooling sur- 
face, has been provided for use of auxiliary machinery when 
in port; the 7!4 by 10 by Io by Io-inch air and circulating pump 
is located directly under the condenser. 

A steam turning engine with double cylinders 6 inches di- 
ameter by 6 inches stroke is provided. It is located on top of the 
main condenser, between low- and intermediate-pressure cylin- 
ders, and operates through a worm and shaft, and a worm wheel 
on crank shaft coupling. ? 

All pumps are independent and of the Warren make, and 
comprise a 12 by 7 by 12-inch vertical duplex main feed, a 12 by 
7 by 12-inch vertical duplex fire pump, a 7%4 by 6 by Io-inch 
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TRANSVERSE SECTIONS OF THE TUSCAN, SHOWING THE ARRANGEMENT OF DECKS. 


All the line shafts are 1414 inches diameter, supported by cast 
iron steady bearings, lined with white metal and located about 
16 feet apart. The tail shaft is 15 inches diameter, and fitted 
in the stern tube bearing by brass sleeves. Between these 
sleeves in the stern tube the shaft is covered by a copper sleeve. 
The stern tube is cast iron, fitted with brass stuffing box, and 
brass liner fitted with lignum-vitae staves. A sectional four- 
bladed propeller, with cast iron hub and manganese bronze blades, 
is fitted. It is 15 feet in diameter and has an adjustable pitch. 

The condenser, as stated, forms part of the back framing, and 
contains 1.396 34-inch brass tubes. The cooling water is sup- 
plied by a centrifugal pump, having a 14-inch suction and dis- 
charge, and is driven by a vertical, independent steam engine 
IO inches in diameter by 9 inches stroke. An auxiliary con- 


horizontal duplex bilge pump, a 7% by 5 by 6-inch horizontal 
duplex sanitary pump, and a 7% by 5 by to-inch horizontal 
duplex forward deck pump. A Reilly feed water heater, with 
by-pass, is fitted in main feed line. 


BOILERS. 


The steam generating plant consists of four single ended 
Scotch boilers, each 13 feet I0 inches inside diameter, and 11 feet 
II inches mean length, with a working pressure of 180 pounds. 
There are three 45-inch Morrison furnaces, each having its own 
combustion chamber, and 265 3-inch tubes, in each boiler. The 
total grate surface is 281.2 square feet, and the total heating 
surface is 11,300 square feet; the ratio being 40.2 to 1. 

A Bloomsburg circulator is fitted in the feed line in each 
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boiler. All boilers are connected to one elliptical stack, rising 
about 80 feet above the grate. Each furnace is fitted with the 
usual front plates, door plates, cast iron door and front liners, 
dead plates, etc., and also a complete set of Willoughby patent 
improved shaking grates. 


For ventilating the fire room there are provided two 36-inch 
ventilators, and to assist the natural draft is a 54-inch Sturte- 
vant fan driven by a vertical single acting 5 by 5-inch engine. 
This fan draws air from the fidley top, and discharges through 
regular ventilating ducts to both sides of the engine room and 
fire room. 

Electric lights are fitted throughout the ship, and there is 
also an 18-inch Rushmore searchlight. The power is supplied 
by a 15-kilowatt General Electric marine generator. 


The Olympia Motor Boat Show. 


A large number of exhibitors of motor boats and appliances 
placed their wares in evidence in London from March 7 to 16. 
Among the notable exhibits might be mentioned the motor 
launch Veradaise II, by John I. Thornycroft & Company, Ltd., 
Chiswick, and a number of motors and reversing gears of a 
variety of types, built by the same firm. The Parsons Motor Com- 
pany, Ltd. Southampton, exhibited engines of nearly all the 
sizes which they build, together with reversing gears and pro- 
pellers, and a number of special fittings. J. W. Brooke & Com- 
pany, Ltd., Lowestoft, exhibited three boats and half a dozen 
motors, with reversing gears and other items of outfit. The 
Seamless Steel Boat Company, Ltd., Wakefield, exhibited two 
steel launches, one having a length of 40 feet, and the other 15 
feet, and each being complete, with propulsive power and out- 
fit. De Dion Bouton, Ltd., exhibited an interesting motor boat, 
Dion Bouton, built of cedar, which has achieved remarkable 
results with regard to both speed and reliability. They also 
showed motors, reversing gears and propellers and carbureters. 
Dixon Bros. & Hutchinson, Ltd., of Southampton, exhibited two 
boats fitted with engines, and four engines ranging from 6 to 
21 horsepower. 


The New York Motor Boat Show. 


The show under the auspices of the National Association of 
Engine and Boat Manufacturers, held this year in Madison 
Square Garden, New York, from February 19 to 26 inclusive, 
was the most successful from many points of view of all the 
shows which have been held. ‘The sales were unusually large, 
indicating a great financial success for the exhibitors, and illus- 
trating in very concrete form the hold which the motor boat 
has upon the public. 

The exhibits were arranged mostly on the main floor of the 
Garden, the large tank, which formed so conspicuous a feature 
of the 1905 and 1906 exhibitions, having been absent. In addition 
to the space gained by dispensing with the tank, much more space 
was obtained by divorcing the Motor Boat Show from the 
Sportmen’s Show, making each a separate entity. 

Without going into detail about the exhibits, it may be said 
that the boats and engines shown, as well as the various ap- 
pliances for the operation of the different features in connection 
with the boats, were of extreme interest; partly by reason of the 
great variety shown, and partly because of the excellence of the 
individual items comprising the total. Every method of con- 
struction of hull and engines was given ample space, and boats 
of every character filled the various stands. It may be said in 
general that the easy-going type of boat predominated, although 
there were a number of flyers represented in the exhibits. Most 
of the engines were of the power required for the cruiser rather 
than the racer, but some of them would easily fill a space in the 
latter class. 


A Large Pacific Coast Dry-Dock. It is reported that the 
United States navy department is about to build a stone and con- 
crete basin dry-dock at Hunter’s point in San Francisco harbor, 
at a cost of $1,250,000 (£256,000). ‘This dock, it is reported, will 
be the largest of its type, having a total length of 1,050 feet, and 
a depth over the sill of 30 feet 6 inches. It will be large enough 
to dock two battleships at once. 
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Increase in British Tonnage. 


The increase in the tonnage of shipping belonging to the 
United Kingdom during the year 1906 is the largest on record, 
having exceeded that of 1902 by more than 40,000 tons, The ad- 
ditions to the register of the United Kingdom during the year 
include 860 steam vessels, aggregating 1,493,120 tons, and 232 
sailing vessels, amounting to 23,404 tons. This makes an ag- 
gregate of 1,092 vessels covering 1,516,524 tons. The removals, 
including vessels lost, broken up and sold, cover 477 steam ves- 
sels, amounting to 588,613 tons, and 434 sailing vessels, aggre- 
gating 144,355 tons. Under neither the steam nor the sail re- 
movals is the figure a record. The total deductions amount to 
gil vessels of 732,968 tons. The net additions to steam tonnage 
amount to 383 vessels of 904,507 tons. Sailing tonnage shows 
a decrease covered by 202 vessels of 120,951 tons. This makes 
a net addition of 181 vessels and 783,556 tons. 

The average size of steam vessel added to the register is 1,736 
tons. The average size of sailing vessel added to the register is 101 
tons. ‘The average size of steam vessel removed from the reg- 
ister is 1,235 tons. ‘The average size of sailing vessel removed 
from the register is 332 tons. 

The vessels of the United Kingdom on December 31, 1906, were 
as follows: 


Number. Tons. Average. 
Steatie Pea era teh exeterolarore 10,905 15,788, 101 1,448 
Sail. ap ta erepe rc cie 9,857 1,675,875 170 
Total Pearce neces 20,762 17,463,976 841 

This compares with figures for December 31, 1905, as follows: 

Number. Tons. Average. 
Stearn Biceteersmes crocs 10,522 14,883,594 1,415 
Sail. Retreats 10,059 1,796,826 179 
Total eee eee =) seccte 20,581 16,680,420 SII 


Of the total number of vessels added, 700 are of steel propelled 
by steam, and aggregrate 1,477,292 tons, or an average of 2,100. 
Nearly all of the sailing vessels are wood or composite, eight 
being of iron and fifty-eight of steel. Of the steam vessels, 
twenty-five are of iron and one hundred and thirty-five wood and 
composite. All of the latter classes are small, and of compara- 
tively little value in the make-up of the fleet. 


The Question of Ship Subsidies in the United States. 


It is a matter of record that the second session of the fifty-ninth 
congress terminated in a frenzy of excitement on the subject of 
ship subsidies. Nothing was done by this congress on the sub- 
ject, in spite of the great amount of talk and attention which had 
been brought forth. In this connection it may be pertinent to 
quote Daniel O’Connor, K. C. S. G., formerly postmaster gen- 
eral of New South Wales, and for many years prominent in po- 
litical life in what is now the Australian Commonwealth. Mr. 
O’Connor is an ardent advocate of the subsidizing of a line of 
steamships between the United States and Australia. He said 
in part: 

“The other great maritime countries of the world, like Ger- 
many, France, Italy, Great Britain and Japan, subsidize steamers 
for the Australian trade, and they do it because they think it 
pays to do so. Thousands every year leave Australia for trips to 
Kurope and America, and ninety percent of them are traveling 
for pleasure, and have money to spend in sightseeing. 

“Tf the United States subsidized a line of steamships, as it 
is proposed, the trip from Sydney or other Australian ports 
could be cut down to seventeen days, for 8,000-ton: steamers of 
high power would be used in that trade. Such an arrangement 
would greatly increase the trade between Australia and the 
United States, and thousands of Australians would go to Europe 
by the way of the United States, stopping on the way to visit 
the principal cities of the American continent. 


“The granting of such a subsidy would not be in any sense a 
gift, for I venture to say that it would soon multiply trade by 
ten or even twenty fold.” 


The Oceanic Steamship Company has notified the United 
States government that when the steamships Ventura and Sierra 
reach San Francisco on their present trips they will be with- 
drawn from the service between the United States and Australia. 
The two other vessels of this Line, Mariposa and Alameda, will 
continue the service for the present. ‘The action regarding the 
first two ships was the result of the failure of congress to pass 
a bill to benefit shipping, and was also based in part upon the 
fact that the New Zealand government in its last budget did not 
include the usual appropriation for a mail subsidy. This with- 
drawal of support has rendered the operation of the steamers un- 
profitable. 


Steamships Entering Valparaiso Harbor. 


A recent report from. the United States consul at Valparaiso 
gives a list by nationality and tonnage of the steamships entering 
the port during the years 1904 and 1905. In the former year 
the total was 360, aggregating 871,073 tons; in 1905, these 
figures had been increased to 370, aggregating 916,670 tons. 
The increase in numbers was 3 percent, and in tonnage, a little. 
over 5 percent. Under both headings British steamers have 
a large lead, accounting for 204 vessels of 499,162 tons in 1904, 
and 211 vessels of 528,227 tons in 1905. German tonnage is 
about half the British, being 87 vessels of 248,012 tons in 1904 
and go vessels of 265,462 tons in 1905. Chilian tonnage fell off 
during the year from 58 vessels of 93,171 tons to 55 of 85,606 tons. 

The rest of the tonnage was divided up among French, Italian, 
Danish, Argentine, Dutch, Norwegian and American. The latter 
in 1904 covered one vessel of 743 tons. In 1905, no steamship 
flying the stars and stripes entered the most important harbor on 
the west coast of South America. 


Canadian Steamship Subsidies and Subventions. 

At the recent session of the Dominion Parliament the votes for 
1906-07 covering marine items included a total of $1,020,188 
for mail subsidies and steamship subventions. This amount was 
distributed over a large number of services, including the Cana- 
dian-Great Britain mail service, $275,000; seven other services 
to Great Britain, $108,000; services to Australia, New Zealand 
and South Africa, $299,357; services to Mexico, the West Indies 
and South America and on the Pacific coast, $155,350; local 
services between Canadian ports, $182,481. 

Other items included in the vote and comprised in the general 
heading of marine matters included lighthouse and buoy ser- 
vices, $2,159,250; ocean and river services, including ice break- 
ers and life-saving stations, $885,450; hydrographic survey, 
$220,000, of which $100,000 was appropriated for the construction* 
of a steamer to operate on the Pacific coast; quarantine service, 
$60,000; pilotage, $21,500. ‘The total of these items, including 
the mail subsidies and steamship subventions, is $4,366,388. 

In addition to the above the bill carried a total of $3,693,106 
for canal purposes, making a total marine vote of $8,059,494. 
The canal items included $1,063,200 for the River St. Lawrence 
ship channel, and $1,014,873 for the Welland canal, between 
Lakes Erie and Ontario. 

*See page 135. 


Personals. 


W. D. Forbes, Hoboken, N. J., has been designated by Admiral 
Bowles, President of the Society, as official representative of the 
American Society of Naval Architects and Marine Engineers, at 
the Marine Exhibition to be held in Bordeaux, France. 

The offices of O. H. Taylor, passenger traffic manager, and 
C. C. Brown, general passenger agent, of the Consolidated 
Steamship Lines, have been removed from pier 32, North river, 
New York, to 290 Broadway. 
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Loss of the Steamship Dakota. 

One of the two largest steamships ever built in the United 
States has run aground in the vicinity of the Mojima lighthouse, 
forty miles from Yokohama, Japan, and, at present writing, lies 
with her bow under water as far as the second mast, and her 
screws exposed. It is stated that she was carried on the rocks by 
a treacherous current peculiar to the locality in which she was 
stranded, and that her hull filled so rapidly that little hope is en- 
tertained for her recovery. ‘The passengers and crew were safely 
removed, but all of the baggage and cargo is reported lost, with 
the exception of several bags of mail. 

The Dakota, which is a sister of the Minnesota, was completed 
in the spring of 1905 by the Eastern Shipbuilding Company, New 
London, Conn., for the Great Northern Railroad. She was illus- 
trated and described at page 248 of our issue for June, 1905, 
and page 290, July, 1905, the latter part of the description coy- 
ering the machinery. (See also page 221, May, 1903, for the 
Minnesota.) She is one of only about a dozen ships afloat of 
Over 20,000 tons, and, as such, is without question by far the 
largest ship ever wrecked. Her length over all is 630 feet, the ex- 
treme beam being 72 feet 6 inches, the depth of hull 56 feet at 
the side amidship, while the total depth from upper navigating 
bridge to bottom of keel is 88 feet 4 inches. The load displace- 
ment at her draft of 34 feet is about 33,000 tons, while the gross 
tonnage is 20,714. This is exceeded by the 20,900 of the White 
Star Line steamers Cedric and Celtic; 23,500 of the Baltic and 
Adriatic; 22,250 of the Amerika and 25,000 of the Kaiserin 
Auguste Victoria of the Hamburg American Line; and 32,500 
of the Lusitania and 33,200 of the Mauretania of the Cunard 
Line. It is thus seen that only eight ships afloat exceed in, size 
the Dakota. 

A singular fatality seems to be pursuing the largest ships in 
service in the Pacific ocean. ‘These are the two Great Northern 
ships just mentioned, and the Manchuria and Mongolia of the 
Pacific Mail Line, each of 13,638 tons. Both of the Pacific Mail 
steamers ran aground last year, and were with considerable dif- 
ficulty hauled off. The Minnesota is now the only one of these 
four large ships which has succeeded in completely avoiding dis- 
aster of this sort. The Dakota was built at a cost of about 
$3,000,000 (£616,000), and is reported to be insured for $2,500,000 
(£513,000). 


A New Shipping Corporation. 

The Consolidated Steamship Lines Company, with an author- 
ized capitalization of $60,000,000, has been organized in Maine 
to conduct a general steamship business on the Atlantic coast 
of the United States. ‘This company is a holding company, 
controlling the lines owned by C. W. Morse and including the 
Mallory Line, the Clyde Line, the Eastern Steamship Company, 
the Metropolitan and Ward Lines and the Troy and Peoples Lines 
on the Hudson River. ‘These lines cover the entire Atlantic sea- 
board from Galveston, Texas, to St. John, New Brunswick, and 
carry both passengers and freight to and from a large number of 
ports along this great stretch of territory. 

The principal coasting companies not in this combination are 
the Ocean Steamship Company, operating between Savannah 
and New York and Boston; the Old Dominion Line, running 
between New York and Norfolk; the Merchants & Miners T'rans- 
portation Company, operating between Norfolk, Baltimore, Sa- 
vannah and Boston; the Boston and Philadelphia Steamship 
Company; and the Morgan Line, running from New York to 
New Orleans and from New Orleans to Havana. 

It is stated to be the purpose of this corporation, which has 
recently acquired possession of the New York & Cuba Mail 
Steamship Company, commonly known as the Ward Line, to 
establish a line of fast turbine steamships between New York 
and Havana. The fastest ships of the present company make the 
trip in three days, while slower ships occupy five days. ‘The 
new vessels will, it is reported, cover the distance in two days, 


which signifies a speed of 22 knots. It is said that the ships will 
have accommodations for one thousand passengers each, and 
that they will be put into operation as soon as it is possible to 
build them. 


Warship Construction in 1906. 

Twelve powers launched warships in 1906, the number ranging 
from one, in the case of Holland and Spain, to nineteen in the 
case of Japan, eighteen for Germany and sixteen for Russia. 
The totals for the several powers are in the appended table, 
torpedo-boats and submarines not being included. ‘The table 
shows number of vessels, aggregate displacement in tons, and 
average speed in knots. 


Armored. Unarmored. Destroyers. 
Grear Rian F COW BOSH  ssoeccaccocve 5 1,150 20. 
Wparticel Sees © MIGITEO. AMG ooonococose0a  bd00000000000 
Germany ... 4 49,600 19.9 2 6,900 23 I2 5,760 28 
Brancemeeee BD BGG) AOA oopoocoocsedc 4 1,344 28 
Japanwereeer 2 32,810 188 4 10,900 23 13 5,018 20 
» RERIIE, Gocco © FERED WED  sobccovcccecs 10 3,960 26 
Ttaly satis see te telson nee One EEE ECE. 4 1,500 20 
(AUISERIa We. oe eee ROE ee 3 1,200 28 
Holland’ 438 A) {5{OOOWF.6 Ota aie ey tries) mae eee 
SPA. aceon = ee eee TRESS SO) 21a eee Aerie: 
GREECE) shins 1 Leste BAe Oe Eto 2 780 30 
PEL eee si Re ee 2 en OVAOO!, DAS) TR A ee eee 
Total ... 23 314,349 10.7 Q 20,550 23 53 20,712 28 
Average size. 13,667 3,283 301 


The grand total is seen to consist of 85 vessels, aggregating 
364,611 tons, or an average of 4,280. ‘This compares with 363,211 
tons in 118 vessels in 1905; and with 435,006 tons in 102 vessels in 
1904. 

The construction in 1906 is noteworthy in several particulars. 
In the first place only three of the armored vessels are of under 
11,000 tons displacement, these being the Dutch coast defender and 
two Russian armored cruisers of 7,900 tons each. If we omit 
these three it is seen that the armored construction includes 20 
vessels of an average of 14,677 tons each. ‘T'welve of these vessels 
exceed 14,000 tons in displacement, and have the high average of 
15,888 tons. The armored vessels include 12 battleships, aggre- 
gating 183,505 tons, or an average of 15,292, and 10 armored 
cruisers amounting to 125,844 tons, or an average of 12,584. 

Of the unarmored vessels listed, the Spaniard is the only one 
under 23 knots, that ship having a speed of 21 knots. ‘The two 
Peruvian cruisers are rated at 24 knots. None of the destroyers 
exceeds 30 knots and none is under 26, the average being 28. 


New Steamship Lines. 


Steamship service between British Columbia and ports on the 
west coast of Mexico is to be commenced in March, 1907. ‘The 
service will be monthly, and it is stated that the operating com- 
pany will receive from each government an annual subsidy of 
$50,000 in. gold. 

Service between New Zealand and British Columbia is under 
consideration, the proposal calling for the sailing of a vessel of 
6,000 tons or above every three weeks. ‘The vessels are to be 
furnished with refrigerating chambers for carrying fruit and 
dairy products, and must not exceed eighteen days on the trip 
in one direction. It is proposed to pay for this service a maxi- 
mum subsidy of $100,000 in gold per annum. 

The present direct connection between British Columbia 
and New Zealand is by two freight steamships making bi- 
monthly trips, and paid a subsidy of $50,000 by each government. 

The Ocean Steamship Company has started a service between 
Singapore and Manila. ‘The first steamer to make the run was 
the Teucer, which is said to be the largest freighter ever passing 
through the Suez canal. This vessel was due in Manila Novem- 
ber 20, 1906. She is new, having been built especially for the 
carrying of large cargoes. Her net tonnage is 9,017, and it is 
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stated that she can carry 20,000 tons of cargo. This service is 


a branch of a line running between Glasgow, Liverpool and the 
Orient, it being formerly necessary to tranship cargo for Ma- 
The new service will 


nila at either Singapore or Hong Kong. 
obviate this necessity. 


TWEN TY-FOUR-HORSEPOWER 


Two Unique French Motor Cruisers. 

Among the French builders of motor cruisers, as well as 
high speed motor boats, is the Société Delahaye, of Paris. The 
Henriette is a Delahaye cruiser equipped with a 12-horsepower 
gasoline (petrol) engine of the two-cylinder type, operating at 


CRUISING 


The American Shipbuilding Company reports that it has con- 
tracts for the construction of 50 vessels representing an aggre- 
gate expenditure of $18,000,000. Nearly all of these vessels are 
of large size, the average carrying capacity being increased from 
8,700 tons last year to 9,200 tons at the present time. The pres- 


MOTOR BOAT ARLETTE IT. 


ent valuation of orders is $5,000,000 in excess of that in Febru- 
ary, 1906. ‘Thirty-six ships are to be turned out before July 1, 
an average of more than one a week. 

Vessels built by this company during 1903 numbered 29, of an 
aggregate carrying capacity in net tons of 166,000, or an average 


GASOLINE DRIVEN TWELVE-HORSEPOWER FISHING BOAT HENRIETTE. 


a normal speed of 1,100 revolutions per minute. The motor 
occupies a floor space 900 millimeters long by 600 millimeters 
(36 by 24 inches). ‘This boat took the first prize for cruisers in 
the second series at the “Course Paris a la Mer,’ and second 
prize in the general class of cruisers. 

The Arlette II. is equipped with a Delahaye four-cylinder ver- 
tical gasoline engine, which develops 24 horsepower when oper- 
ating at its normal speed of 1,100 revolutions per minute. ‘This 
engine is 1.2 meters long, by 600 millimeters (48 by 24 inches). 


of 5,710. In 1904, 36 vessels were constructed, of a total carry- 
ing capacity of 206,000 tons, or an average of 5,720. In 1905, 20 
vessels were constructed, with an aggregate of 164,400 net tons 
carrying capacity, or an average of 8,220. In 1906, the construc- 
tion amounted to 30 vessels of 261,500 tons, or an average of 8,717. 

It is announced that Harland & Wolff, the Belfast shipbuilders, 
have decided to expend £250,000 ($1,250,000) in the establishment 
of ship and engine repairing works at Southampton, 
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Warship Construction. 


Figures in another column show that there have been 
launched in 1906 no less than twelve battleships and ten 
large armored cruisers, besides ten smaller vessels, more 
than fifty destroyers, and a large number of submarines 
and torpedo boats. This does not look as if international 
disarmament were expected to follow the conferences of 
the Arbitration Commission at The Hague. One note- 
worthy feature in connection with this subject is the fact 
that Great Britain proposes to lay down in 1907 three 
new battleships of the Dreadnought type, this number to 
be reduced to two if a certain amount of disarmament is 
recommended at the conference. 

As things stand, however, an annual output of about 
400,000 tons of warships may be expected among the 
several nations, for some time to come. Instead, how- 
ever, of the heterogeneous collection of ships of all classes, 
such as were found in naval programs ten or fifteen years 
ago, we find now that construction is limited to four or 
five types, of which the battleship and the large armored 
cruiser are approaching closer and closer in relationship 
with every set of new designs. ‘The protected cruiser 
has practically disappeared from shipbuilding programs, 
except in small sizes coupled with high speed, under 
which classification it approaches very closely to the type 
of scout cruisers officially inaugurated by the British 
government in eight vessels of that type recently put into 
commission, but in reality represented long before that by 


a number of vessels of approximately that same size and 
speed. Notable among these earlier ships may be men- | 
tioned the Piemonte, of the Italian navy, constructed in 
England in 1888, and having the then remarkable speed 
of about 2214 knots on a displacement of 2,500 tons. 

Torpedo craft of various sizes and classifications finish 
the list of types now building. Destroyers and torpedo 
boats are merely large and small editions of the same 
thing, the larger ones having been to within a year or 
two limited in size to about 400 tons, while the smaller 
have averaged not far from 100 tons. Recently, how- 
ever, torpedo destroyers of large size have been laid 
down, the most conspicuous unit of which is the Swift, 
of the British navy, which has a displacement of 1,800 
tons, and a speed of no less than 36 knots, to be obtained 
by the development of 30,000 horsepower. ‘This vessel 
is in reality too large for the ordinary work regularly 
devolving upon a boat of the torpedo type, and it is prob- 
able that her radius of action will prove to be such that 
her largest usefulness will be as a scout, rather than as 
a destroyer. With a large coal supply, her tremendous 
speed (greater than that of any vessel now afloat, and 
exceeded only by the late Viper and Cobra of the British 
navy) should enable her to obtain possession of informa- 
tion regarding an enemy’s movements, much greater in 
scope than would be possible with a slower craft. Bar- 
ring accidents, she should be able to retire from any 
enemy too strong to meet, and the application of wireless 
telegraphy should permit her to communicate with the 
squadron of which she might form a part at distances of 
a good many miles. 

The last item under the heading of torpedo vessels is 
naturally the submarine. This type is being developed in 
large numbers and a great variety of designs, particularly 
in France. Its value for coast defense service is very 
ereat indeed, but for fleet action it is extremely prob- 
lematical. Severe limitations exist, both with regard to 
speed and vision, not to mention the fact that it is prac- 
tically impossible to provide such a vessel with a very 
considerable radius of action. In any fleet encounter, the 
rapidly changing positions of the combatants would prob- 
ably make it out of the question to employ submarines 
as a part of the fighting unit. This is due, of course, 
to the fact that the men operating them would have great 
difficulty in differentiating between friends and enemies, 
and their usefulness would thus be largely nullified. For 
purposes of pure coast or harbor defense, however, es- 
pecially when operating without ships of war of the 
usual types, they may be said to form a very useful ad- 
junct to the marine defenses of a nation. Their moral 
effect in this connection will probably be found quite as 
potent as the material effect resulting from their opera- 
tions. If any harbor were known to be protected by a 
number of these craft, an enemy’s fleet would be exceed- 
ingly chary about loitering in the neighborhood. When a 
fleet is in active progress through the water, the sub- 
marine, having a speed inferior to that of the fleet, is 
about as useful as a stationary mine; but when the fleet is 
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at anchor, or maintaining simply steerageway back and 
forth across the mouth of a harbor, the mine becomes 
animated, and increases in value many fold. 

The twelve battleships launched in 1906 are notable for 
their great individual power. All but the two Germans 
have main batteries composed of 12-inch guns; while 
seven have secondary batteries of 8-inch to 10-inch guns. 
The total main and secondary batteries include 200 guns 
of 6-inch calibre and upwards. None has a main broad- 
side of less than 3,000 pounds collective weight, five 
exceed 5,000 pounds, and two of these are of over 6,600 
pounds. The average is 4,600 pounds. The speeds are, 
in the main, 18 knots, but two exceed 20 knots, and two 
others, Russians, are of only 16 knots. 


Shipwrecks. 


We had occasion a few months ago to call attention 
to the large number of shipwrecks which had recently 
occurred. In that comment, which was published in Oc- 
tober, we mentioned a number of battleships and cruisers 
which had gone aground, in addition to the two large 
ships, Manchuria and Mongolia, of the Pacific Mail Com- 
pany. 

An epidemic of this sort seems to have overtaken mari- 
time interests within the past two or three months. The 
present list includes a number of coasting vessels, or 
ships on short trips, in connection with the loss of which 
very serious casualties have occurred. ‘The most notable 
instances of this character are, of course, the Larchmont, 
which was wrecked in Block Island sound in January, 
and the Berlin, which followed it a few days later at the 
Hook of Holland. In each of these cases the loss of life 
was about 150 persons. ‘Two or three days later a steamer 
carrying about this same number of passengers ran 
aground off the coast of Crete, but fortunately without 
loss of life. ‘The latest disaster of importance is that 
which overtook the mammoth steamship Dakota, of the 
Great Northern Line, in the harbor of Yokohama. 

The first of the four accidents here outlined was due 
in part to stress of weather, but probably in larger part 
to negligence. ‘The next two were due wholly to stress 
of weather, while the loss of the immense trans-Pacific 
ship is said to have been due to a treacherous current, 
which threw her upon the rocks in fine weather. 

We called attention editorially last month to the fact 
that some provision was needed, looking to the abolition 
of such disasters as overtook the Larchmont, by the re- 
quirement of a sufficient subdivision of the ship into 
watertight compartments to enable her to maintain flota- 
tion under such conditions as were actually met in this 
case. A short contribution in the present number takes 
up the subject along these same lines, and makes especial 
reference to the use of watertight doors, two or three 
successful systems for the construction of which are avail- 
able. It goes without saying that if owners are willing 
to risk their vessels in navigation in crowded waters by 
failing to provide suitable subdivision of this character, 


something should be done by the authorities to prevent 
any excessive loss of life by virtue of their taking the risk. 
This would, of course, involve refusing them licenses to 
carry passengers, unless adequate requirements were met 
in connection with the construction and fitting up of the 
ships. 

With regard to the loss of such a vessel as the Dakota, 
it is hard to know what to say. The ship was very 
largely subdivided, even aside from the double bottom, 
there having been no less than sixteen watertight bulk- 
heads fitted. ‘This should have been ample to neutralize 
any grounding in relatively calm weather, and it seems to 
be something of a mystery how a ship with the enormous 
resistant qualities and reserve buoyancy of the Dakota 
could have become a total loss under such conditions. 

What makes the loss of this vessel much worse from 
the point of view of the American merchant marine, of 
which she was one of the two largest members, is the 
fact that her owners have announced their intention not 
to replace her, but to permit the void caused by her re- 
moval from the list to be filled by the Japanese, or by any- 
one else who may happen to be in a position to take up 
the work. This means that by the loss of one ship more 
than 20,000 tons gross register disappear from the list 
of American shipping engaged in foreign commerce, and 
that nothing is in sight to take its place. 

As we write, news comes of a marine disaster of an 
entirely different character. ‘he French battleship /éna, 
preparing for active service in the harbor of Toulon, was 
practically destroyed by an explosion of her own maga- 
zines, much as was the Japanese Mikasa, more than a year 
ago. Over one hundred lives are reported lost, and scores 
of men were seriously injured, either by the explosion 
itself or by the fire which followed it. ‘This is a sort of 
disaster which it is very difficult to guard against. Men 
accustomed to the handling of high explosives become 
careless, and treat with scant respect the destructive agen- 
cies intrusted to their care. Many such accidents have 
occurred, and many more are bound to occur. It is only 
when, as in the present instance, the magnitude of the 
casualty calls particular attention to it, that active meas- 
ures are instituted, looking to a more careful attention to 
details. 

The Iéna was a first-class battleship, with a displace- 
ment of about 12,000 tons and a speed of 18 knots. Her 
main battery consisted of four 12-inch, eight 6.4-inch 
and eight 3.9-inch guns. 

This calls to mind the fact that since January 1 there 
have been no less than nine serious accidents to French 
warships, in three of which loss of life occurred. In one 
case, that of the cruiser Jean Bart, the vessel became a 
total loss. Three of the accidents affected submarine 
boats; one, a destroyer; one, a torpedo boat; one, a 
cruiser; while the present is the second involving a 
modern battleship, the Brennus having gone ashore dur- 
ing a severe storm in February. ‘The ninth case is that 
of the coast defender Fulminant, which was badly 
damaged by being struck by a torpedo. 
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- ENGINEERING SPECIALTIES. 


Universal Angle and Plate Shear. 


The illustration represents a new universal plate splitting shear 
manufactured by the C. C. Wais Machine Company, Cincinnati, 
Ohio, for cutting plates, bars and angles of even and uneven legs, 
also small channels, by making extra shear-knives. The designer 
has found this shear a valuable tool for all boiler makers and 
metal workers. 

The square opening on the side is the angle shear, which cuts 
angles of even and uneven legs to any angle up to 45 degrees. 
Both shears are driven from one pulley, the angle shear run- 
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ning in a 45-degree angle, and can be operated singly or both 
at one time. The clutch stops only at highest point. "The clutch 
lever is universal, and can be turned to any side, to suit the 
operator. 
difficult to accomplish, and necessitated large, special machines 
for the work, which were too costly for small manufacturers. 
This universal combination shear embodies all the best features 
of the double angle iron shears, besides being a plate and bar 
shear which can readily be changed into a punch. It has proved 
a great labor saving tool. Bars can be cut on either shear, and 
an extra shear for small channels can be inserted on either side. 
The machine has been designed to save floor space, and is very 
strongly geared. 


The Little Giant Corner Drill. 


There is on the market a new “Little Giant” drill for corner 
work. It is said that this new drill surpasses any other drill 
yet devised for drilling in close quarters, and in corners partic- 
ularly; the machine having been designed especially for work of 
the latter class. 

The new tool weighs but 35 pounds; has a capacity up to 1%4 
inches (but in emergency cases will drive 2-inch twist drills with 
very satisfactory results) ; spindle speed when running light 150 
R. P. M.; under load with 80 pounds air pressure, 100 R. P. M.; 
distance from end of socket to end of feed screw when run 


Cutting uneven legs of angle iron has always been — 


down, 5% inches; length of feed 2 inches; distance from center 
of spindle to outside of housing 1 5/16 inches. In addition to 


its being said to be the most powerful drill ever devised, weight 
considered, it possesses other advantages, owing to having the 
spindle driven by gears instead of by a ratchet, which insures 
steady and constant spindle movement. 

The drill is made by the Chicago Pneumatic TYool Company, 
Fisher Building, Chicago, Ill. 


A New Lock Nut. 


The Globe Patent Lock Nut Co., of Bloomsbury street, Wol- 
verhampton, is just putting on the market a new lock nut. ‘The 
object of the invention is to provide a lock nut which, while of 
extremely simple construction, is of such a form that it can be 
readily secured in the required position upon any screw-threaded 
rod, and is not liable to work loose from vibration. ‘The lock 
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GLOBE PATENT NUT 


nut comprises two parts, one part provided with a circular recess 
having undercut sides, and the other part provided with an 
outwardly spreading projecting part, terminating in a circular lip, 
designed to be expanded within the recess, and a washer arranged 
between the two parts. The lock nut is formed in two parts, 
connected together so that one part is capable of turning over 
the other. 


National Steel Tube Cleaner. 


A salient feature of this cleaner is that each blade acts inde- 
pendently of the others, and is so spring-like in nature that it 
conforms very snugly to the surface which is to be cleaned. It 
can be forced through the tube with very little effort, and each 
plate removes the particles of sediment or scale within the pipe. 
Another advantage of this cleaner is that it can be adjusted to 


fit various sizes of pipe, and if one or more of its blades become 
broken by rough usage or wear, they can be readily repaired 
at nominal expense. 

The cleaner is manufactured by the H. W. Johns-Manville Co., 
New York, 
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The Mills Disengaging Gear. 

There has long been difficulty in connection with disengaging 
boats from davits at the proper moment. The gear manufac- 
tured by William Mills, Ltd., Atlas Works, Sunderland, is a 
very simple solution of the problem, the hook being held in 
position by means of the counterweight, shown in our illustra- 
tion. A cord, run to each of the two blocks in the boat, is op- 
erated from a central position by one hand, and simultaneously 
throws the hook away from the ring in the block, as shown. 

It is said that this device does not require a trained crew, is 
always ready for use, cannot get out of order, and that when 


relative to the casing, to compensate for any movement of the 
rod or stem, and to rock on the curved base or ball joint to adapt 
itself to any angular movement of the rod. The spacing rings 
at each end of the packing work in connection with it, keeping the 
stuffing box out of contact with the moving parts, and thus 
preventing wear. 

One of these boxes was recently placed on the piston rod of a 
100 horsepower engine, and the rod purposely placed out of line, 
so as to give an angular movement as well as a lateral movement 
of more than 1/16 inch. It is said that the box performed per- 
fectly under these conditions, “floating with the rod.” 


the gear is disengaged there is nothing to fall or to catch the 
gunwale. The hook is so formed that the block may be readily 
inserted without any danger of accident to fingers in rough 
seas. [he boat cannot be disengaged until it is nearly water- 
borne, because of the weight acting upon the hooks. It is said 
to have been tested with perfect success when the ship was 
steaming as high as 16 knots. ‘The American agent is A. P. 
Lundin, 17 Battery Place, New York. 


A Vibrating Stuffing Box. 


The illustration shows a specialty placed upon the market by 
the Steel Mill Packing Company, Detroit, Mich., which is said 
to automatically adjust itself to any movement of the piston rod 
or stem, out of the direct line. It will be seen that the box is 
arranged within a casing, being held against the ground ball 
joint ring by means of springs, assisted by the steam pressure 
from the cylinder. This keeps the joint tight and prevents 
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leakage. Clearance is provided between the stuffing box and the 


interior of the casing, and!between the rear surface of the box 
and the cylinder head. ‘This permits the box to move laterally 


A New Blowing Outfit. 


A fan actuated by a single cylinder steam engine has been 
placed upon the steamer Greyhound by the American Blower 
Company, Detroit, Mich., with the primary object of forcing air 
into the boiler room to render conditions better for the fire- 


men. 


In actual service it has been found that this results further 
in increasing the steaming efficiency of the boilers, with a result- 
ant reduction in the amount of fuel consumed. 
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The 80-inch special fan is operated by a 5 by 5-inch engine, 
taking steam from a 1%-inch pipe and exhausting through a 
2-inch pipe. ‘The diameter of the wheel is 4 feet, the central 
inlet having a diameter of 33 inches. ‘The width of the wheel at 
center is 1914 inches, and at periphery, 12% inches. The weight 
of steel in the blades is No. 14 B. W. G,, while No. 18 is used 
in the rim. The discharge of the fan measures 13% by 21 
inches inside. ‘The height of fan casing above the base is 5 
.feet 9 inches, while the length of the apparatus over all meas- 
ures 6 feet Io inches. The extreme width, covering both blower 
and engine, amounts to 4 feet. 


. TECHNICAL PUBLICATIONS. 


The Thermo-Dynamic Principles of Engine Design. By L. M. 
Hobbs, Engineer Lieutenant, R. N. Size, 5% by 7% inches. 
Pages, 143; figures, 57. London, 1907. Charles Griffin & Com- 
pany, Ltd. Price, 4/6 net. 


This book was written with the object of placing before en- 
gineers and students in a concise manner the thermo-dynamic 
principles underlying the designs of various forms of heat en- 
gines. Little has been incorporated in the work in the way of 
descriptions of the mechanisms of the various types of engine, 
except where it has been necessary in order to explain the theoret- 
ical principles involved. Everything has been treated from the 
point of view of the relations of pressures and volumes, the 
temperature-entropy diagram having been purposely avoided. 

Free use has been made of the calculus in developing the 
theory, particularly in connection with the flow of gases in long 
pipes. The several chapters cover among other things engines 
operated by hot air, gas and oil, reciprocating engines, steam 
indicators and ejectors and steam turbines. An appendix gives 
questions for review, separated according to chapters, and with 
answers to each question. This makes the work thoroughly val- 
uable for use as a text book. After the appendix come steam 
tables and an index. 

The Steam Engine and Other Heat Motors. By W. H. P. 
Creighton, U. S. N., Professor of .Mechanical Engineering, 
Tulane University. Size, 534 by 9 inches. Pages, 499; figures, 


198. New York, 1907. John Wiley &Sons. Price $5. (London, 
Chapman & Hall, Ltd. Price 21/- net.) 


This work reviews the elementary principles underlying the 
operation of a steam engine plant, and takes up in considerable 
detail the subjects of measurement of heat, entropy and the 
work of expansion as represented by curves. The design of the 
engine and the history of the application of steam to the produc- 
tion of power have been largely put into the background in favor 
of discussions upon the control of revolutions, tests of steam en- 
gines, the use of superheated steam and of gas engines, and 
producers. Refrigeration is given one chapter, while conden- 
sers, air pumps and small auxiliaries are accorded proper treat- 
ment. The cuts appear to be well chosen. Steam turbines are 
given some space in the chapter on superheated steam, it being 
recognized that the two subjects bear a close interrelation. ‘Tables, 
an entropy diagram and a good index complete the work. 

Steam Turbines. By Lester G. French, S. B. Size, 534 by 
834 inches. _ Pages, 418; illustrations, 250. Brattleboro, Vt., 
1907. The Technical Press. Price, $3:(12/-). 

This work is divided up into twenty chapters, treating in suc- 
cessive steps of the principles upon which turbines operate, “a 
review of the essential claims of important steam turbine patents, 
and a description of all the kinds of turbines in general use any- 
where in the world. The performance of turbines is given con- 
siderable space, comparisons being instituted with the operation of 


piston engines, while calculations and diagrams are given; assisting ' 


in the design of the blading for use in turbines. 

The mathematical treatment has been limited mainly to a dis- 
cussion of the adiabatic flow of steam and to the principles of 
turbine vanes, these two items forming the basis of all turbine 


calculations. Illustrative examples have been incorporated in the 
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text, and the mathematical side has been made as simple as pos- 
sible. ‘The last chapter covers the use of turbines in ships, and 
gives clear diagrams showing the arrangements of machinery in 
vessels fitted for turbine propulsion. 

The illustrations are mainly linear, although a few half tones 
have been used. It may be said, however, that they are in general 
much superior to the cuts usually found in works of this char- 
acter. ‘They have apparently been made by the wax process, and 
are exceedingly clear. 


The Marine Steam Engine. By Richard Sennett and Henry 
J. Oram, C. B. Size, 6 by 9 inches. Pages, 501; figures, about 
500. Tondon and New York. Longmans, Green & Company. 
Price, 21/- net ($6). 

This is the eighth edition of a work which first appeared in 
1882. After the death of Mr. Sennett, the succeeding editions 
were prepared by Mr. Oram, and, on account of great changes 
taking place in marine engineering, much of the material had prac- 
tically to be rewritten. Among the new chapters in the last few 
editions may be mentioned those on watertube boilers, oil fuel 
arrangements, internal combustion engines and the marine steam 
turbine. In the present edition the chapter on the turbine has - 
been largely amplified, and details of the construction of the 
turbine have been given a great deal of attention, a large number 
of drawings being used to illustrate the various points involved. 
The chapter on internal combustion engines is an entirely new 
one in this edition, it having been considered that the rapid intro- 
duction of this form of motor render it particularly advisable to 
give it space in a work of this character. 

The care and management of marine engines and boilers have 
been dealt with in considerable detail, with the idea of making this 
portion of the work of much value to the operating engineer. An 
appendix treats of the application of the indicator diagram to 
determine stresses on the crank shaft, and curves of twisting 
moments. Here are also treated the effect of the inertia of the 
reciprocating parts of engines. A very complete index renders 
the work valuable for ready reference. 


Steam Turbines: Their Development, Styles of Build, Con- 
struction and Use. By Wilhelm Gentsch. ‘Translated from the 
German by Arthur Liddell. Size, 7 by 10% inches. Pages, 376; 
illustrations, 637, including 19 plates. London and New York. 
Longmans, Green & Company. Price 21/- net ($6 net). 

The present contribution goes into the subject with character- 
istic German thoroughness in the matter of description and illus- 
tration, but avoids completely all reference to the general theoret- 
ical aspects of the situation. ‘This being the case, mathematical 
treatment is entirely omitted, the work being confined to descrip- 
tive material in great profusion, and covering large numbers of 
different types of apparatus. 

The portion of most interest to our readers is the last chapter, 
which covers seventeen pages, and is devoted to steam turbines 
for use on shipboard. In this chapter descriptions are given of 
Parsons outfits, together with some information regarding those 
of the Rateau and the Schultz turbines, with a list of vessels pro- 
pelled by Parsons turbines, and with plates showing the arrange- 
ment of these. turbines in passenger steamers, torpedo boats, and 
small cruisers. Quite a little information is given regarding the 
vessels in question, with regard to dimensions, trials, economy, 
etc.; and a large amount of data is included in the work as a 
whole, covering tests of turbines under widely varying conditions, 
and operating for various purposes. 

The use of superheated steam receives rather scanty attention 
in the chapter devoted to it, but is taken up to some extent in 
other places in discussions of tests in which superheated steam 
is used. The utilization of the exhaust steam is given some at- 
tention. Governing appliances are given a chapter in which cen- 
trifugal and electrical governors are considered. Some atten- 
tion is paid to reversing gear, and descriptions are given of cer- 
tain attempts to reverse the direction of operation of a turbine 
designed to revolve in one direction. 
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The Theory of the Steam Turbine. By Alexander Jude. Size, 
6% by 8% inches. Pages, 295; illustrations, 252 + three folding 
plates. London, 1906. Charles Griffin & Company, Ltd. Price, 
15/- net. Philadelphia, J. B. Lippincott Company. Price, $5 net. 

In this volume an attempt is made to present the fundamental 
principles of the operation of a steam turbine in a concise and 
connected manner, and in a way which will enable these principles 
to be applied directly to the turbine problem. ‘The descriptive 
matter included has been curtailed to a minimum, but is in suf- 
ficient quantity to afford an idea of present developments and 
probable future progress in design and manufacture. Treatment 
is given of the subjects of leakage, governing, etc., and the 
results of some hitherto unpublished researches on the impact of 
steam into the buckets and flow through them, and the erosion 
of metallic surfaces due to the impact of high velocity steam. 
Several side issues have been brought into the book, in the shape 
of applied thermometry, and the subject of the specific heat of 
superheated steam, these being of particular importance in con- 
nection with steam turbine work. 

The illustrations are almost entirely in the nature of line cuts, 
showing sections of various parts of the apparatus; diagrams 
showing the operation of steam, both in itself and in connection 
with nozzles and buckets; diagrams showing the relation between 
various features connected with the operation of the turbine, such 
as steam pressure, vacuum, consumption and power, and the ex- 
pansion of steam. The efficiency of turbines is taken up in con- 
siderable detail, including the influence of the relative lengths and 
thicknesses of the vanes, and the effect of ledkage. ‘The text ap- 
pears to be thoroughly well illustrated by the numerous cuts. 


_Unsinkable Ships. Size, 12 by 9% inches. 
tions, 41. London, 1906. Adams Brothers. 


This is really a catalog of J. Stone & Company, Ltd., Deptford, 
London, S. E., describing the Stone-Lloyd hydraulically con- 
trolled watertight bulkhead doors. It has been put together so 
splendidly, however, and, with its illustrations of many of the 
most important and notable ships afloat, forms such a record, 
that it is deserving of more than the casual attention which would 
be given a catalog. Nearly all of the left hand pages show full 
page illustrations of ships which have been fitted with the system 
in question, while a number of folding plates illustrate by draw- 
ings the installations in particular ships, under this heading 
being included the Lusitania, Deutschland, and Kaiser Wilhelm II. 
Illustrations are also given of the different types of doors, operat- 
ing by sliding either vertically or horizontally, and a special door 
which closes by a cleaving action, being pivoted at one corner. 
The illustrations are printed on heavy coated paper, and the 
book is very handsomely arranged. 


Pages, 80; illustra- 


QUERIES AND ANSWERS. 


All reasonable questions concerning marine engineering received 
from and signed by subscribers will be answered by the Editor in 
this column. All communications must bear the name and address 
of the writer. 

Q. 368.-—A steamer 80 feet long, 16 feet wide and dr awing 9g feet ro 


inches aft and 6 feet 8 inches forward has a Scotch boiler measuring 6% feet 
in diameter and 10 feet long, with a single 36-inch furnace, 8 feet long, and 


with one hundred and fifty-one 214-inch tubes, 8 feet long. ‘The pressure is 


150 pounds per square inch. A vertical tandem surface condensing 
engine with cylinders 10% and 20 inches in diameter with a 16-inch 


stroke drives a four-bladed propeller, 67 inches in diameter and 96 inches 
in pitch, at 140 revolutions per minute with 125 pounds steam pressure. 
The speed is 10 miles per hour with a cut-off in high-pressure’ cylinder 
at 73 percent stroke. The boiler readily maintains this speed on natural 
draft, and with the same cut-off and careful firing can be made to 
Maintain 150 pounds steam pressure, which produces 146 revolutions per 
minute It has been suggested that the speed of vessel might be increased 
by reducing the high-pressure cylinder in diameter to about 8 inches, 
with proportionate increase in the piston speed, maintaining 150 pounds 
steam with the same cut-off. What, will you advise? Vo 38s Cy Sb 


A.—The engine, as now fitted, must give, according to the 
information above, about 85 indicated horsepow er. The speed of 


‘end wall and 


10 miles per hour means 880 feet per minute. A propeller with 
a pitch of 8 feet, and operating at 140 revolutions per minute, 
accounts for a theoretical propeller speed of 1,120 feet per min- 
ute. The difference of 240 feet per minute indicates a slip of 
about 2I percent. It is not likely that any small change in the 
pitch of the propeller would have much effect in reducing this 
slip. 

If the diameter of the high-pressure cylinder were to be re- 
duced to 8 inches by means of a properly proportioned cylinder, 
and the total steam used be the same as before, with the same 
ratio of cutoff, this would mean that the revolutions must be 
increased from 140 per minute to about 220. The total expan- 
sion of the steam from the initial point to the exhaust from the 
low-pressure cylinder would be greater than at present, and a 
moderate increase in the power developed might be expected. 
Just what this increase would be would depend largely upon the 
ability of the engine to maintain the speed of revolution above 
mentioned, which in turn would depend upon the design of the 
propeller. In any event, the increase in speed to be expected 
from such a change as this would be very slight, not perhaps 
more than one-half mile per hour, which would probably not be 
a sufficient gain to pay for making the change. 

The propeller, if assumed to operate at the same slip as be- 
fore. and giving a speed of 10.5 miles per hour, in place of Io, 
would have a pitch of about 64 inches in place of the present 
pitch of 96 inches. If the diameter were 67 inches, and the 
width of blades 17 inches, as at present, it seems reasonable to 
suppose that the results desired might be obtained. It is even 
possible that a slightly decreased width of blade might be used 
with the higher number of revolutions per minute. ‘This is 
based on the fact that the velocity component of the power 
absorbed by the propeller has been somewhat increased, and that, 
although the actual power to be developed has increased by about 
16 percent, the thrust factor has been only slightly increased. 
The narrow blade would produce less churning of the water. 


SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 


American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, D. C. 


834,692. REEFING SAILS. MAX TORNOW, NEW YORK. 

Abstract—The sail may be wound up to any desired extent by the 
rotation of the boom, and therefore reef bands or knittles will not be 
required, and the area of sail may be reduced to any desired extent. 
Four claims. 


BOAT. JASPER N. HUFF, CONFLUENCE, KY. 


Claim.—1. A boat having in its bottom a longitudinal plank or timber 
formed with an integral enlarged portion projecting beyond the rear 
end of the boat and provided with a propeller-chamber, the latter having 


835,530- 


an open bottom and rear end, an upwardly and rearwardly inclined front 
parallel side walls having portions extended below the 
plane of the bottom of the boat and flared outwardly at their front ends 
to direct the water into said chamber. Two claims. 


835,800. JURY-RUDDER. REINERT OLSEN, SAN FRANCISCO, 


Claim.—3. A device for steering vessels consisting of a spar having 
eyebolts fixed near its outer and inner end, other eyebolts fixed to the 
vessel, ropes passing through the eyebolts of the spar and those upon 
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the vessel to fix the spar in position, rudders having pintles upon each 
side of the lower end of the spar, connections between the rear edges of 
the rudders whereby they are movable in unison, and tiller-ropes connecting 
with the outer sides of the rudders, guides upon the vessel through which 
the tiller-ropes pass and a steering mechanism with which they are con- 
nected. Four claims. 

836,542. AUXILIARY RUDDER. 
MECKLENBURG COUNTY, VA. 

Claim.—2. The combination with the hull of the ship, of frames hinged 
at their rear ends to the stern thereof, fins pivoted by their centers on 
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a vertical axis within the frame, at the free end thereof, means for limiting 
the outward movement of the free ends of the frames with respect to 
the hull, and means for swinging the fins on their pivotal connection 
with the frame whereby to oppose said fins to the direction of motion of 
the water or to place them in parellelism therewith. Six claims. 


837,288. STEERING DEVICE FOR SHIPS. JOHN DIECKMANN, 
MILWAUKEE, WIS., ASSIGNOR OF ONE-THIRD TO AUGUST 
BORTH, MILWAUKEE. 


Claim.—3 The combination with the hull 


of a ship, 


of propeller- 


wheels located between the respective ends of the ship, and normally dis- 
posed within recesses in the hull of the ship; and axially-movable shafts 
for driving the propeller-wheels; said shafts being arranged to project 
through the wall of the ship’s hull. Three claims. 

837.391. SCREW-PROPELLER FOR NAVIGABLE VESSELS. 
THOMAS EATON, NORTHWICH, ENGLAND. iz y 

Clatim.—t. In a screw-propeller comprising separable blades and_ boss, 
the said boss, and the roots of the blades by which they are attached to 


Rikers 


the boss, being curved in the fore-and-aft direction of the propeller, and 
the boss and blades adjustable longitudinally in relation to each other, 
whereby the pitch of a blade can be varied by longitudinal adjustment. 
Three claims. 


837,551. METHOD OF SEA-SOUNDING. 
BOSTON, MASS. 


Abstract.—The present invention consists in determining the distance 
between a ship’s keel and the bottom of the sea either by utilizing the 
echo from a sound made on shipboard or by the return of an impulse 
due to the disturbance of the water at or near the surface of said water. 
Two claims. 


837,568. VESSEIL-PROPELLING 
HUNTER, KANSAS CITY, MO. 


Claim.—1. In _vessel-propelling mechanism, the combination of a 
reciprocatory carriage, a shaft carried thereby, one or more propelling- 
paddles carried by the shaft, a latch mechanism for holding the shaft 
rigid with relation to the carriage, means for rotating the shaft a half- 
revolution to face the paddle or paddles in a new direction, and means 
for automatically disengaging the latch mechanism to release said shaft 
preliminary to its rotary adjustment. Ten claims. 


ALBERT F. EELLS, 


MECHANISM. MARTIN  B. 


839,321. BOAT. WILLIAM A. RICHARDSON, CORSICANA, 
TEXAS. 
Claim.—8. A boat comprising a shell composed of a hull and a deck, 


’ through a screw, a nut, and a lever. 


a second shell extending through the deck and toward the bottom of the 
hull and constituting a cockpit for said boat, the two shells presenting an air- 
chamber within the boat, a valved air-vent in said deck, said hull having 


a hole for the entrance of water opening into said air-chamber, a valve 
for said hole provided with a stem extending through said deck and having 
a handle above the deck, and an air-pump within said second shel! pro- 
vided with a conduit extending therefrom and through the deck to provide 
for the expulsion of water from said air-chamber by the action of said 
pump. Eight claims. 


British patents compiled by Edwards & Co., chartered patent 
agents and engineers, Chancery Lane Station Chambers, Lon- 
don, W. C. ; 

17,371. LIFE-BOAT. ©: BRUDE. 

A sailing life-boat which affords shelter to the occupants and may be 
equipped for a long voyage. The hull is of ellipsoidal form, access to the 
interior being obtained through fore-and-aft manholes having watertight 
covers hinged to the deck. Near the bottom is a deck, and around the 


interior is a seat, the space beneath the seat and deck being utilized for 
storage. A socket receives the mast. A drop keel is provided, which may 


be drawn into the space shown by any convenient means. The rudder is 
provided with two tillers, the outer one being removable and for use in 
fair weather. A conning tower is provided for use when steering from the 
inside. Windows are provided at such a height above the seat that they 
may be used as oar ports. A fender is fixed around the hull, and the boat 
may be suspended from the davits by eye-bolts. 


18,022, REVERSING GEARING. A. W. ROBERTSON. é 

Gearing suitable for propelling boats, of the type in which a direct drive 
is produced through a clutch, and a reverse is obtained through a counter- 
shaft and an idler friction pinion. The shaft carries a toothed wheel 
which meshes with a wheel on a countershaft, driving that shaft in the 
opposite direction. The shafts carry friction wheels, and reversal is effected 
by disengaging the clutch and causing an idler pinon to descend between 
and gear with the wheels. Turning a handwheel effects the double operation 
The lever is screw-threaded on a 
non-rotating sleeve attached to the movable part of the clutch, and is 
restrained between guides so that the lever, as it turns, traverses the sleeve 
longitudinally and operates the clutch. The lever has an extension con- 
nected by a link with a crank upon a rock-shaft, which carries an eccentric. 
As the lever turns, the eccentric is rotated and, through a link raises or 
lowers a frame, in which the pinion is journaled in such a way as to 
allow slight lateral play to its bearing blocks. 

18,055. SHIP’S HULL. SAUNDERS PATENT LAUNCH BUILDING 
SYNDICATE AND S. E. SAUNDERS. 

In a motor launch of the kind wherein the hull is formed of a central 
portion having outwardly bulging lateral compartments, and a median chan- 


nel-shaped chamber serving as a keel, the hull is constructed with a flat 
bottom, and the median chamber is comparatively narrow, and tapers from 
amidships to the bow, and to a point about half-way to the stern. The 
vessel is made of wire-laced veneers. 


20,517. BOATS’ RUDDERS; STOPPING WAY. T: CROUCH. 


Relates to improvements in that class of bow rudders formed of a movable 
part of the general structure of the ship or boat. A watertight compart- 
ment, conforming to the outline of the vessel, is mounted, approximately at 
the centre of its length, upon a vertical pivot. The pivot, which is carried 
in bearings in stays secured to the vessel, is operated, in order to turn 


o 
e 

‘ 
BY 
3 
% 
“4 
ie 
ir) 
HM 
“h 


the fore part so that it may act as a rudder or a drag, by means of quadrant 
gear and chains, or by other steering gear. The surfaces are of such a 
nature that part of the heel of the rudder is always housed, even when it 
is placed in the athwartship position. Suitable gear is provided for locking 
the rudder at any desired inclination. A modified arrangement, in which 
the rudder is not the full depth of the vessel, is also shown, 


THE RIVER STEAMER S. S. BROWN. 


BY H. H. 


The S. S. Brown is a steel hull, western river, packet boat, 
designed and built by James Rees & Sons, of Pittsburg, Pa., 
for the Memphis & Vicksburg division of the Arkansas River 
Packet Company. She is a stern-wheel boat, similar in general 
arrangement and appearance to the ordinary type of western 
river shallow draft boat. There are four decks; the main, boiler, 
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THE MAIN CABIN ON THE UPPER DECK, 165 FEET LONG AND I5 FEET BROAD. 


hurricane and texas. The main deck, except for the boilers for- 
ward and the engine room aft, is left open and free for carrying 
freight. The main saloon and passenger accommodations are 
on the boiler deck, while the officers’ quarters and “Freedman’s 
Bureau,” or negro quarters, are on the hurricane deck. Both of 
these decks extend nearly the entire length of the boat. The 
pilot house is located amidships on the texas. The entire super- 
structure is built as light as possible, consistent with strength, 
and, according to southern customs, is elaborately ornamented. 


Special attention was given in the design to providing comfort- 


Extreme beam 


IMeankdrattn (inloaded) seaeeee ee eeeeeere eee go. 
Depth, molded (at lowest point of sheer) ..... (G). ae ic tae 
Sheermronwandiuepryp inc sacri fae selene Cea iO eas 


Gt venien sane 2 ies 

The contract for building the hull was sublet by James Rees 
& Sons to the American Bridge Company, of Ambridge, Pa. 
On account of the tendency of shallow draft boats of such ex- 
cessive proportions of length to depth to hog, a system of hog- 
ging chains, consisting of steel rods 134 inches and 2 inches in 
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ERY OF BOILERS, SHOWING THE MUD DRUM. 
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diameter fastened to the hull at the bow and stern and sup- 
ported amidships at the height of the texas by heavy steel tubes 
or struts, is installed on each side of the boat. These tubes are 
Io inches in diameter and 1 inch thick, fitted with cast iron caps 


ipa 


tensile strength, varying from 12 to 15 pounds in weight. The 
frames are 3 by 4-inch angles, 3g inch thick, throughout the 
forward part of the boat, and 5/16 inch thick aft of the midship 
They are continuous the entire length, and are spaced 


section. 
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THE STEAMER S. S. BROWN ON THE ALLEGHENY RIVER, AT PITTSBURG. 


and shoes. They rest on extra heavy keelsons in the bottom of 
the hold, composed of two channels 12 inches by 20% pounds 
riveted 3 inches apart to the frames by angle clips. A 10-pound 
plate, 10 inches wide, is riveted to the top of the channels. They 


TEE PORT TANDEM 


are located one on each side of the boat, 15 feet 5 inches from 
the center line, and are continuous from the forward end of 
the engines to the forward end of the boilers. 

_ The shell plate is all mild open hearth steel of 60,000 pounds 


COMPOUND 


18 inches between centers amidships, and 15 inches from the 
forward end of the boilers to the stem. f 

The hull is divided into twenty-one watertight compartments 
by three longitudinal and five transverse bulkheads, all of 


ENGINE PARTIALLY ERECTED. 


8-pound plate stiffened by vertical angles, 234 by 234 inches by 
3¥g inch. The stiffeners on the longitudinal bulkheads are spaced 
3 feet apart, and the two outer bulkheads are further stiffened 
by the boiler deck stanchions, which are T-bars 4 by “4% inches 


174 


International Marine Engineering. 


May, 1907. 


by 14 to 8 pounds, spaced 12 feet apart, and which extend through 
the main deck to the bottom of the hold, and are riveted to the 


bulkheads. The stiffeners on the transverse bulkheads are spaced _ 


4 feet between centers. The longitudinal bulkheads are continu- 
ous their entire length. 

Besides the three continuous longitudinal bulkheads and the 
two ‘heavy keelsons on which the hog chain braces rest, longi- 
tudinal stiffness is further gained by eight Z-bar keelsons on 
the bottom and one on each side of the hull. These keelsons 


are Z-bars, 3 by 3 inches by 6 to 7 pounds, riveted by angle clips 


THE DOCTOR, FEED IIEATER, 


to the frames, and are made intercostal between the transverse 
bulkheads, although they are secured to the bulkheads at either 
end by bracket plates. ; 

The main deck is plated with ro-pound steel throughout the 
engine room, and for a short space forward under the boilers. 
The entire deck is planked with 234 by 6-inch selected white pine. 
The guards, which extend out 3 feet 3 inches beyond the hull 
on each side, are of 15-pound plate, reinforced by a 15-pound 
doubling plate which extends out 15 inches fromm the side of the 
hull. The guards are further reinforced by heavy 3% by 6-inch 
angles at the outer edge, and 314 by 3%4-inch angles securing 
them to the shell plating. ‘This form of construction was de- 
signed to take the place of the older method of supporting the 


guards by bracket plates to the shell plating: Such brackets 
offer considerable resistance to propulsion when, as is often the 
case, the boat is loaded nearly to the guards, and are liable to 
be torn away by snags in the river, necessitating frequent repairs. 

There is a row of hold stanchions of 2% by 2% by 5-16-inch 
angles in the center of each hold, spaced 6 feet between centers. 
The boiler deck is supported by T-bar stanchions 4 by 4% inches 
by 14 to 8 pounds, over the outer longitudinal bulkheads; by 
4-inch round stanchions over the center line bulkhead; and by 
wooden stanchions at the outer edge of the guards. Over the 


HOTWELL AND SURFACE CONDENSER. 


boilers a light framing of angles in the form of a truss is used 
in place of the round stanchions. 

In the bow, two breast hooks of 15-pound plate 12 inches wide, 
fastened to the frames and shell plating by 3 by 5-inch angles, 
extend aft to the forward collision bulkhead. Solid floors 18 
inches high, with reverse frames, are placed on every frame in 
this compartment. 

The engine supports consist of two girders of a built-up I-sec- 
tion, spaced 47 inches apart. The web is of 20-pound plate with 
double 314 by 5 by 3-inch angles at the top and bottom. On top 
of each girder is a 25-pound cover plate 11 inches wide. These 
girders are riveted to the main deck, and extend out from 
the stern to support the wheel. The stresses set up in this 
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SCANTLING PLAN AND LONGITUDINAL, SECTION OF THE S. S. BROWN, SHOWING LOCATION OF BOILERS, ENGINES AND PADDLE WHEEL. 
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overhanging part, by the action of the wheel, are taken up by a 
special form of A-frame designed so as not to obstruct any of 
the cabin space on the boiler deck. The form of this frame is 
shown in the drawing showing the hog chains. 

The boiler deck is reached by a broad stairway at the forward 
end. At the head of the stairway large doors open into the 
main saloon, which is 15 feet 6 inches wide and 165 feet long, 
extending nearly the entire length of the deck through the center 
of the cabin. A single row of state rooms extends along each 
side of the saloon. Each state room opens into the saloon and 
also out upon the deck. The entire saloon is finished in white 
and gold. ‘The ceiling is raised above the hurricane deck to form 
a skylight. 

In the forward end of the saloon on the starboard side are 
the offices and opposite on the port side is the bar. Both office 
and bar are finished in Mexican cedar. On the port side over 
the forward end of the engine room is located the pantry. 
Directly below this, in the forward part of the engine room, is 
the galley. Opposite the pantry in the starboard side is the 
barber shop, and below that on the main deck is the men’s toilet 
room. ‘The engine room, galley, etc., are sheathed with iron as 
a protection against fire. At the after end of the boiler deck is 
a ladies’ parlor. ‘Throughout the main saloon the panel work 
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BRACING AT TOP OF SIDE STANCHIONS, UNDER UPPER DECK. 
is of white wood, the trimmings of white pine, and the floors 
of quartered oak. 

Upon the hurricane deck are officers’ quarters and the Freed- 
man’s Bureau. At the forward end of the deck house is an 
observation room. Just aft of this is the captain’s room, and 
aft the captain’s room are the officers’ quarters. Stairs lead 
from this room to the pilot house above. The Freedman’s 
Bureau occupies the after end of this deck house, and is entirely 
shut off from the rest of the boat. 

As the S. S. Brown is a packet boat, all the freight is carried 
on the main deck or in the forward holds. It is of special ad- 
vantage to handle the freight rapidly aboard these boats. For 
this purpose an exceptionally large landing stage, equipped with 
a power conveyor, has been installed at the bow. The stage is 
65 feet long by 6 feet wide, and is handled by a heavy steel 
mast and boom placed at the forward end of the superstructure. 
A steam winch placed under the stairs at the forward end of 
the main deck controls the handling of the stage. A 6 by 14-inch 
vertical hoisting engine with drums is located on the main deck 
at the forward hatches for hoisting freight from the holds. The 
steam capstan is of the usual western river type, capable of 
parting a line 2!%4 inches in diameter. It is operated through 
spur gearing by a double 6 by 9-inch reversing engine placed 
just below the deck. 

The boat is steered by four balanced rudders placed just for- 
ward of the wheel. The rudders are connected to two tillers, 
which in turn are connected to a steam steering gear built by the 
Wm. Johnson Co., of Cincinnati, Ohio. This gear consists of a 
single cast iron cylinder about 10 feet in length, containing a 
piston whose rod is connected through a short link to the tillers. 
The cylinder is placed athwartships. Steam is controlled by a 
four-way valve in the engine room, operated by wire ropes 
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from the pilot house. ‘The usual means is provided for steering 
by hand in cases of emergency. 


G BOILERS. 


Steam is generated by four boilers of the western river tubular 
type, each 44 inches in diameter and 24 feet long. ‘They are 
arranged in one battery, with a common steam drum across 
the top; and two mud drums, one at each end, across the 
bottom. A light iron casing is built around the boilers, extend- 
ing just above the flues in order to direct the gases from the 
furnaces at the forward end back underneath the boilers to 
the return flues. This casing is lined with ™%4 inch of asbestos, 
upon which the fire bricks are set. ‘There is a cast iron furnace 
front, which, in addition to the fire doors, is provided with 
poker hole doors for stoking the fires. ‘The boiler shells are of 
steel of 65,000 pounds tensile strength, 0.28 inch thick. The 
working steam pressure allowed by the United States inspectors 
is 165 pounds per square inch. ‘There are six flues in each 
boiler. The three upper ones are 10 inches in diameter, and 
the lower ones 8 inches in diameter. ‘he total grate area for 
the four boilers is 70 square feet; 
2,130 square feet; 
30.4 to I. 


the ratio of heating surface to grate area is 
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the total heating surface is . 


WY 


There are two steel stacks, each 3 feet in diameter and 60 
feet high, above the grates. ‘There is one stack on each side 
of the boat. Ordinary natural draft is used, but in cases of 
emergency forced draft can be obtained by means of steam 
blowers in each flue. 

The auxiliary boiler is a vertical, submerged, tubular boiler 
48 inches in diameter and 8 feet high. The shell is 34 inch thick, 
and it will carry a pressure of 150 pounds per square inch. 

The coaling arrangements on the S. S. Brown are excep- 
tionally good. The regular supply of coal is carried in the 
holds. There are two large hatches leading to these holds, just 
forward of the furnaces. Each hatch is fitted with an elevator, 
so that the boilers may be fired directly from the elevator boxes. 
An additional supply of coal may also be carried on the main 
deck. 

MAIN ENGINES. 

The power for propelling the boat is developed by two slightly 
inclined tandem compound condensing engines, one on either 
side of the boat. ‘The high-pressure cylinders are 15%4 inches, 
and the low-pressure 32 inches in diameter. The stroke is 8 feet. 
The two cranks are set at 90 degrees, and the engines are 
designed to run at about twenty revolutions per minute. Both 
cylinders are provided with piston valves and poppet cut-off 
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OBSERVATION ROOM AT FORWARD END OF UPPER DECK ON PADDLE STEAMER S. S. BROWN. 


valves. The piston valves receive their motion through a system 
of levers from the connecting rod by means of a special device 
designed by Mr. Charles Goehring. One end of a rocker arm is 
connected by means of a slide to the connecting rod, the other 
arm of the rocker communicating its motion to the valves by a 
system of rods and levers. ‘This construction takes the place 
of the cam formerly in general use on such boats for this pur- 
pose. The cut-off valves are operated directly from the cross- 
head, and are adjustable, giving a range of cut-off from 14 to 
full stroke, the usual running position being at 5@ stroke. 

The piston rods and wrist pins are of nickel steel. The 
crosshead is cast steel with adjustable brasses. The pillow 
blocks are cast steel with brasses. ‘The cranks and shaft are of 
new refined bar iron. 

THE WHEEL. 


The wheel is 24%4 feet in diameter, and has sixteen buckets 
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or paddles, each 32 feet long and 26 inches wide. Each paddle 
is in two parts, one part being on each side of the arms. As the 
arms have considerable thickness, this prevents the whole sur- 
face of one paddle from striking the water at once, and so 
reduces the shock and vibration. [he wheel centers, to which 
the arms are fastened, are steel castings. 


AUXILIARY MACHINERY. 


Condenser.—There is a surface condenser built by the Wheeler 
Condenser & Engineering Company, of New York. It has 1,400 
square feet of cooling surface. The shell is of cast iron, the 
tubes and tube sheets of brass. 

Feed Pump.—TYhis is of the type commonly used on western 
river boats, and known as the “doctor.” As seen from the 
photograph, there is a single vertical steam cylinder, 7 inches 
in diameter, which drives a beam to which are connected four 
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vertical pump plungers. Two of these plungers are at each end 
of the beam, one on either side. ‘The two pumps on one side 
are suction pumps, and draw the water from the hot well into 
the cold water column on one side of the pump, and thence 
into the feed water heater on top. —he two pumps on the other 
side are force pumps, and force the water from the heater into 
the boiler feed pipe. The suction pumps are 5 inches in diameter, 
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and the force pumps 41% inches in diameter. ‘The heater consists 
of a cast iron shell supplied with exhaust steam from the aux- 
siliaries, and contains a brass worm or coil through which the 
feed water passes. The worm consists of only a few turns 
of pipe of large diameter. 

The auxiliary supply is obtained by an Epping & Carpenter 
(Pittsburg, Pa.) duplex feed pump 9 by 5 by 10 inches, 

The feed pipe is of brass encased in a galvanized tube, which 


is also supplied with exhaust steam from the auxiliaries, thus 
forming an additional feed water heater. 

The Circulating Pump—This is a 12 by 17 by 18-inch direct 
acting simplex Epping & Carpenter pump. 

The Air Pump—This is a 10 by 17 by 18-inch direct acting 
simplex Epping & Carpenter pump. In both the air and circulat- 
ing pumps the rods and stuffing boxes are of composition. 

The Fire Pump.—Vhis is a 4 by 514 by to-inch duplex pump, 
having pipes to the boiler and hurricane decks on both front and 
starboard sides of the boat, also on the main deck. The attach- 


_ ments are so arranged that a 50-foot section of hose will enable 


the crew to reach any section of the boat. 
ELECTRIC PLANT. 

Electricity for lighting purposes is generated by a 17%4-kilo- 
watt direct current Triumph generator, direct connected to a 
vertical double 5 by 4-inch Sturtevant engine, controlled by an 
automatic governor. ‘The generating set, together with a switch 
board, is placed in the engine room. About two hundred and 
fifty incandescent lamps are fitted throughout the boat, besides 
four arc lights for use at the landings. Two 6,o00-candle-power 
Carlisle & Finch searchlights, with dispersion lenses, are placed 
at the forward end of the hurricane deck, and are controlled 
from the pilot house. 
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COLD STORAGE ON BOARD SHIP. 
PART XI. 


BY SYDNEY F. WALKER, M. 
FAULTS IN AN ABSORPTION PLANT. 
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A large portion of the instructions given in connection with 
faults in a compression plant apply also to an absorption plant, 
because, as explained in the earlier part of the articles, the 
condenser, evaporator, brine circulation and air circulation are 
common to both compression and absorption plants, but the 
absorption plant has faults peculiar to itself. In it the generator 
with its accessories, the analyser and rectifier, represents the 
compression side of the compressor, and the absorber represents 
the suction side. It will be remembered that the ammonia is 
driven off from the aqueous solution in which it is carried in 
the generator, by the aid of heat, that it then passes through 
the analyser and the rectifier to the condenser, where it be- 
comes liquid, and from the condenser takes the same path as 
with a compression plant, through the expansion valve and the 
expansion coils, coming back to the absorber instead of to the 
compressor. ‘The high-pressure side of the plant therefore will 
consist ot the generator, the analyser, the rectifier, and the con- 
denser, while the low-pressure side will consist of the expansion 
coils and the absorber. Pressure gages are fixed at any con- 
venient spot on the high-pressure side. In the form that is most 
in use in the United Kingdom, that made by Messrs. Ransomes & 
Rapier, the gage is placed on the rectifier, the gage registering 
low pressure being placed on the absorber. 

Practically the same rules hold good as with the compression 
plant, viz., “watch the gages,’ but in addition to the pressure 
gages mentioned, there are also, in the absorption plant, two 
very useful glass liquid gages, one on the generator and one 
on the absorber, showing the height of the liquid in these vessels. 
Messrs. Ransomes also fix a liquid gage on the condenser, but 
there is no reason that a liquid gage should not be fixed upon 
all condensers. Where there is a receiver between the con- 
denser and the expansion valve, it is always usual to have a 
liquid gage, showing the height of the liquid in the receiver. It 
will be remembered also that the continuous working of the 
apparatus is maintained by the continual exchange of weak and 
strong liquid, between the generator and the absorber. Weak 
liquid, as already explained, has a higher specific gravity than 
strong liquid, and as the gas is driven off from the solution in 
the generator, the weak liquid sinks to the bottom. In Messrs. 
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Ransomes’ plant the weak liquid is forced by the pressure of 
the gas in the generator towards the absorber, passing through 
the apparatus called the exchanger, on its way. In the absorber, 
on the other hand, the continual passage of the gas from the 
expansion coils into the liquid present in the absorber vessel, 
constantly increases the strength of the liquid, from the ammonia 
point of view, and the strong liquid is carried back to the gen- 
erator, passing on its way through the exchanger, by the aid of 
a small pump provided for the purpose. 

In Messrs. Ransomes’ apparatus there is an automatic float 
valve, consisting of a vessel ellipsoidal in shape, in which there 
is a port opening to a pipe leading to the exchanger, and thence 
to the generator. As the absorber becomes charged with weak 
liquid from the generator on the one hand, and with ammonia 
from the expansion coils on the other, the height of the liquid 
gradually increases, its strength also increasing, and at a certain 
height it overflows into the vessel containing the automatic valve. 
In this vessel is a float controlling the valve and when a certain 
quantity of the strong liquid has passed into the valve vessel, 
the float rises, opens the valve leading to the exchanger, and 
allows the pump to deliver the strong liquid to the exchanger 
and the generator. 

There is the same difference between the pressures on the 
high-pressure and low pressure side of the expansion valve as 
in the compression system, the pressures ranging as in that 
system, on the condenser side, from 135 pounds to 200 pounds 
per square inch, while the pressure on the evaporator and 
absorber side is usually in the neighborhood of 15 pounds per 
square inch. Both vary, however, as in the compression system, 
with the conditions ruling. On the condenser side the pressure 
increases with the temperature of the circulating water of the 
condenser. Messrs. Ransomes give a list in their instructions, 
stating that with cooling water at 50 degrees F. inlet, and 95 de- 
grees F. outlet, the condenser pressure will be 135 pounds; with 
water at 60 degrees F. inlet the pressure rises to 150 pounds, and 
so on up to water at 90 degrees F. inlet, 115 degrees F. outlet, 
when the condenser pressure is 200 pounds. 

In addition to this, the pressure of the steam employed in 
driving the ammonia out of the cylinder in the generator varies 
with the temperature of the condensing water. In other words, 
the temperature and the quantity of heat it is necessary to deliver 
to the ammonia solution in the generator increases as the temper- 
ature of the condenser cooling water increases. Messers. Ran- 
somes give the following figures: With cooling water at 50 de- 
grees F. inlet, and condenser pressure of 135 pounds per square 
inch, steam at 40 pounds gage pressure is required, the tempera- 
ture of the steam being about 287 degrees F. With cooling water 
at 60 degrees F. inlet, and the condenser pressure at 150 pounds, 
the steam required is at 45 pounds gage pressure, its temperature 
being about 292 degrees F. With water at 90 degrees F. inlet, 
and condenser pressure at 200 pounds per square inch, steam at 
60 pounds gage pressure is required, its temperature being about 
307 degrees F. 

As in the compression system, the condenser pressure is ruled 
by the temperature of the condenser cooling water, and the 
pressure of the steam, or the temperature of the steam employed 
to drive off the ammonia, depends upon the condenser pressure. 
As with the compression system, anything which interferes with 
the cooling of the condenser increases the condenser pressure, 
and increases the pressure of steam required, while on the 
other hand, anything, such as cooling water of a lower temper- 
ature, which enables a lower condenser pressure to be carried, 
enables also a lower steam pressure to be employed, and prac- 
tically is more economical. As also in the compression system, 
the pressure in the absorber depends upon the temperature to 
which the brine or the air to be cooled is reduced, the same 
rule applying as with the compression system. As in the com- 
pression system also, the higher the pressure in the absorber, 
the less work the steam in the generator has to do. 


The points to be looked to principally in the absorption system, 
apart from those mentioned in previous portions of the article, 
as to the deposit upon condenser and evaporator pipes, etc., 
are that proper circulation between the absorber and the gen- 
erator shall be continually carried on. If the ammonia pump 
does not deliver the proper quantity of strong liquid into the 
generator from the absorber, the quantity of ammonia present, 
it is evident, will be less than is required for working at the 
given steam pressure, and consequently the condenser pressure 
will fall, and the condensation of the liquid will be interfered 
with. There is also the same trouble in the absorption system 
from shortage of ammonia. In the absorption system, there is 
not only the possibility of ammonia leaking out through defective 
joints, as in the compression system, but there is also the 
possibility of its leaking into either of the vessels through which 
it passes. In any case, whatever the cause of leakage, shortage 
of ammonia leads to the same results as with the compression 
system, to inefficiency of the plant as a whole. 

Imperfect condensation may also lead to the passage of am- 
monia gas, with the ammonia liquid, through the expansion 
valve, and the same results as explained in connection with the 
compression system. But with the absorption system, properly 
eaged, the engineer has always a guide in front of him. When 
the liquid in the condenser is not above a height which prevents 
gas from passing into the expansion coils, when the expansion 
valve is open, then the expansion valve must be kept partially 
closed. Again, the glass gages on the generator and absorber 
will show him the condition of the liquids in-these vessels. To 
a certain extent, they show the quantity of liquid in each, which 
is of great importance, and the gage upon the condenser will 
show the quantity of liquid ammonia being formed. 

There is the same trouble also in the absorption system from 
air getting into the system, and, being practically incompressible, 
setting up pressures opposing the actual working pressures. In 
the absorption system the result of the presence of air in the 
system, or of any other insoluble gas, such as hydrogen in the 
case of the decomposition of ammonia, .is an increase in the 
pressure on the absorber gage on the low-pressure side of the 
system. As in the compression system, therefore, a constant 
watch upon the gages will give early warning that something 
is wrong, and further examination will show what it is. 

If there is air in the system, it is discovered, and expulsion is 
obtained by the same means as in the compression system. ‘Theres 
is a valve specially arranged, on the absorber, for the purpose 
of getting rid of the air. An India rubber tube is attached to 
this valve, its other end being immersed in a vessel containing 
water. When the valve is open, the air is driven out, and may. 
be seen bubbling up through the water; and when all the air 
that can be got out at the moment has passed, the water will 
commence to smell strongly of ammonia, and the valve is then 
closed. It is necessary in some cases to repeat the operation 
several times before all the air is got rid of, as it lurks in 
pockets in the pipes, etc., and only gradually finds its way to the 
point of exit. 

It will be noted that the absorption system is free from the 
troubles mentioned in connection with the compression system, 
arising from the presence of oil. Except from gross careless- 
ness, there should be no oil in the system at all. Hence the 
troubles that were mentioned, of oil being carried over as vapor, 
and being decomposed into its constituents, and deposited upon 
the inside of condenser and expansion pipes, are absent. On the 
other hand, the guide offered by the temperature of the delivery 
pipe of the compressor is also absent, but the glass gages men-~ 
tioned offer a very much better and more certain substitute. 


COLD CHAMBERS IN COLD STORAGE TRAMP STEAMERS. 


The arrangement of cold chambers, or cold holds, in the 
steamer that is constantly taking one class of produce, has 
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already been fully described, but the case of the tramp steamer, 
making more or less of a specialty of carrying produce in cold 
atmospheres, presents certain difficulties. Where the produce 
carried is always the same (say always chilled beef, or always 
bananas), the holds can be fitted either with brine pipes, or with 
cold air circulation, and there is no difficulty about the matter. 
But it is the essence of the tramp steamer, that it takes any 


i 


When chilled meat is being carried, or frozen meat, the whole 
of the brine pipes, overhead and at the sides, are put into opera- 
tion, and the hinged boards and hinged port-holes are all 
arranged wide open. The cooling effect is produced directly by 
the brine pipes, assisted slightly by a certain amount of air 
circulation. When fruit or dairy produce, or anything that re- 
quires only cold air circulation, is carried, the overhead brine 
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COVERED BUILDING SLIPS 


cargo that offers, and it may happen that on one voyage it has 
to take chilled beef, and on another voyage fruit, dairy products, 
or other produce requiring cold air. 

To meet these requirements, a somewhat novel arrangement 
has been worked out by a Liverpool engineer. He provides brine 
circulating pipes overhead, and at the sides of the holds, and 
it is arranged that each of the pipes can be individually shut 
off. In addition, the pipeson the sides of the holds are provided 
with wood scréens made of matched. board, having hinged flaps 


IN THE WEST YARD OF SWAN, HUNTER 


& WIGHAM RICHARDSON, AT WALLSEND. 


pipes are not put into operation, the side brine pipes alone being 
operated, and to the extent that may be necessary to produce the 
required temperature. The air is cooled by driving it through 
a duct arranged for the purpose, over the side brine pipes, out 
into the hold, and back by another duct, the air being kept in 
motion by means of a fan placed at any convenient position be- 
tween the outgoing and return ducts. It is stated that this 
arrangement has given great satisfaction, and overcomes the 
difficulties mentioned above, 


THE FORWARD SIDE AND BOTTOM FRAMING OF THE MAURETANIA IN PROGRESS AT WALLSEND 


at the top and the bottom, and aia, in certain cases, having 
alternate boards hinged. He further provides hinged port-holes 
in the fixed boards of the screen. The use of these arrange- 
ments is to provide a cold air circulation, or a complete brine 
cooled atmosphere, with the same plant, without any appreciable 
alteration to the holds, and without the necessity of the air 
cooling arrangement that is commonly employed. 


SWAN, HUNTER & WIGHAM RICHARDSON, LIMITED. 


In 1842 the first iron vessel ever built on the Tyne was 
launched from the site of the present south yard of the Neptune 
Works, at Walker. In 1860 the Neptune Works were founded 
by Mr. John Wigham Richardson, who had acquired the four 
acres then comprising the property. ‘There was a frontage of 
320 feet, and the longest of the three berths was likewise 320 
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GENERAL VIEW OF WALLSEND SHIPYARD OF SWAN, HUNTER & WIGHAM RICHARDSON; 


feet. The maximum annual output of ships was about 4,000 
tons, two hundred men being employed. The present company 
is an amalgamation formed in 1903 between the original Neptune 
Works, which included also marine engine works and a boiler 
shop, C. S$. Swan & Hunter, Ltd., whose Wallsend shipyard and 
floating dock date from 1872; and the Tyne Pontoons & Dry 
Dock Company, Ltd., founded in 1882 for dry-docking and re- 
pairing ships. The premises of these three firms were contigu- 
ous, and the total area now comprised within the works is 78 
acres, with a river frontage of about 4,000 feet. 

The equipment includes a dry-dock with a length of 550 feet, 


HAWTHORNE, LESLIE & COMPANY IN FOREGROUND. 

an entrance width of 76 feet, and a depth of water over the sill 
of 26% feet; and two floating docks, capable of lifting vessels 
up to a length of 350 feet. A large amount of noteworthy repair 
work has been done in this department, including lengthening of 
vessels, etc. 

The capacity ot the yard is very considerable, the output in 
1900 having been 42,880 tons; in 1901, 49,087; in 1902, 64,220 
tons ; in 1903, 66,452 tons; in 1904, 73,502 tons; this being .within 
less than 100 tons of the largest amount of construction of any 
concern for that year; in 1905, twenty-two vessels aggregating 
82,727 tons, or an average of 3,760; and in 1906, twenty-five ships 
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of 126,921 gross tons, or an average of 5,077. The tonnage in 
1905 was third in the world, and in 1906 it was first, including, 
as it did, the new Cunarder Mauretania. The vessels built include 
Atlantic liners, mail and passenger steamers, channel and coast- 
ing vessels of high speed, paddle wheel steamers, private yachts, 
cargo liners, tramp steamers, cable steamers, train ferries, oil- 
carrying vessels, sailing ships, floating docks, as well as a great 
variety of special constructions of all sorts. ‘The engines in- 
stalled have been of both the reciprocating type and turbines. 

The largest steamers so far completed are the Cunard liners 
Ivernia and Carpathia, each of about 14,000 gross tons. ‘There 
has recently been launched, however, the Cunarder Mauretania, 
of 33,200 tons, which, with her sister ship, Lusitania, form the 
largest vessels so far constructed in the world. 

Electric equipment for driving the machinery and for lighting 
the works has been installed, while hydraulic power is extensively 
used in all departments for lifting heavy weights and for rivet- 
ing. There is also a large pneumatic plant for riveting, chipping, 
drilling and calking. Overhead traveling electric cranes are fitted 
in the four large glass-covered building berths, the largest of these 
berths being 740 feet long, with a clear width of 100 feet and a 
height of 140 feet. These berths are also well lighted by elec- 
tricity to enable them to be used in dark weather, and a great 
advantage of the covering is that work can be carried on without 
interruption in all sorts of weather. Besides the covered building 
berths, there are twelve others, making a total of sixteen. 

The furnaces for heating the angle bars and other shapes used 
for ship’s plating are heated by producer gas so distributed as to 
insure a uniform heat along the entire length. 

The engine works are capable of turning out each year about 
50,000 horsepower, and work in collaboration with the Wallsend 
Slipway & Engineering Company, Ltd., in which the shipbuilding 
concern has an interest. This establishment is situated on the 
Tyne about half a mile east of the shipyard, and covers an area 
of 51 acres. The equipment comprises large engine and boiler 
works, foundry, a dry-dock 544 feet long, and two slipways for 
hauling out ships up to 3,000 tons gross. ‘he quay accommoda- 
tion is especially large, because of the fact that the establishment 
lies at the junction of a tributary stream, the water frontage 
being about 1,000 feet on each river. At these works the ma- 
chinery and boilers for the Mauretania have been constructed.. 
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The Bureau of Construction and Repair, Navy Department, 
reports under date of March 11, 1907, the following percent- 


a ey age of completion of vessels building for the United States Navy: 
Dea) 
Lo oer 
mS ‘ Feb. 1)Mar. 1 
> Ss BATTLESHIPS. errata 
5 Be Tons Knots 
3 Nebraska ...... 14,948 19 Moran Brothers Co......... 98.78} 99. 
im Kansas ........| 16,000} 18 |New York Shipbuilding Co..| 97.4 | 98. 
Mississippi ....| 13,000 17 | Wm. Cramp & Sons..... es.| 71-72) 76.25 
Idaho ....... .22| 13,000 | 17 Wm, Cramp & Sons........ 67.87| 69.77 
New Hampshire) 16,000 18 New York Shipbuilding Co..| 61.8 | 63.5 
South Carolina. | 16,000 18: | Wm, Cramp & Sons........ 6.32| 7.74 
Michigan ......| 16,000 18: | New York Shipbuilding Co.. 5.9 | 8.29 
7 ARMORED CRUISERS. 
o 
ee California ..... | 13,680 | 22 | Union Iron Works.. 97.8 | 98.8 
9° South Dakota..| 13,680 | 22 | Union Iron Works.. 95.2| 95.9 
4 North Carolina.) 14.500 | 22 | Newport News Co.. ee-| 71.56] 73.28 
8 Montana ...... | 14,500 | 22 |Newport News Co.......... 66.05| 68,26 
SCOUT CRUISERS. 
Chester .......| 3,750| 24 Bath Iron Works...... seees| 64.18] 67.79 
Birmingham ...| 3,750 | 24 Fore River Shipbuilding Co.| 59. | 64.1 
Salem ....... oll BO || 2 Fore River Shipbuilding Co.| 59.2 | 64.2 
SUBMARINE TORPEDO BOATS. 
Cuttlefish....... — | — |Fore River Shipbuilding Co.} or. gl. 
WAT 850050500008 _ _— Fore River Shipbuilding Co.} 89.1 | 80.1 
Tarantula....... = | — Fore River Shipbuilding Co.} 92.5 | 92.5 
Octopus........ —- jor Fore River Shipbuilding Co 88.5 | 88.9 
PLAN OF THE SHIPYARDS OF SWAN, HUNTER & WIGHAM RICHARDSON. 
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The Institution of Naval Architects. 


The March session of the Institution was of unusual interest, 
mainly on account of the excellent papers read and discussed. 
These papers were fourteen in number, as follows: 

The Influence of Machinery on the Gun Power of the Modern 
Warship. By James McKechnie. 

Safe Submarines and the Future of the Art. By Simon Lake. 

On Some Points of Interest in the Construction and Launch 
of the Lusitania. By W. J. Luke. 

The Evolution of the Modern Cargo Steamer. By S. J. P. 
Thearle, 

Cranes for Shipbuilding Berths. By C. Piaggio. 

Torsiometers as Applied to the Measurement of Power in Tur- 
bine and Reciprocating Engines. By Archibald Denny. 

Torque of Propeller Shafting: Some Conjectures, Investiga- 
tions, and Results. By J. H. Gibson. 

Propeller Struts. By G. Simpson. 

Experiments with Dr. Schlick’s Gyroscopic Steadying Appara- 
tus. By Sir William H. White. 

Approximate Formulae for Determining the Resistance of 
Ships. By A. W. Johns. 

The Application of the Integraph to Ship Calculations. By J. 
G. Johnstone. 

The Prevention of Fire at Sea. By Professor Vivian B. 
Lewes. 

Modern Floating Docks. By Lyonel Clark. 

Some Phases of the Fuel Question. By Professor Vivian B. 
Lewes. 

Some of the papers will be found’ in this number. Others 
will follow next month. 


A Twenty-Eight Foot Motor Boat. 

The launch illustrated was built a year ago by Messrs. 
Stearns & McKay, Marblehead, Mass., for the Carnegie Insti- 
tution of Washington, and has since been duplicated a number peste 
of times.’ The boat has a length of 28 feet over all with a beam sag 
of 6 feet’ 6 inches and a maximum draft of 2 feet. The design 
combines great seaworthiness, a fair speed and complete 
reliability. The lines shown indicate good stability, and the 
flare at the bow with a sharp waterline should conduce to dry- 
ness and easy motion. ‘The stern has been broadened out to 
give excellent deck room, but it will be seen that it is rounded 
on the bottom to avoid the pounding which would accompany 
a flat stern. 

For a launch of this size the cabin is very roomy, and is 
fitted with a lifting hatch, giving a clear head room of 6 feet 
6 inches. The deck aft has been carried entirely across, leaving 
no cockpit. ‘This is due to the fact that the launch was designed 
for very severe service, and it was necéssary to adopt some 
such measure to avoid all possibility of swamping. 
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THE BODY PLAN AND BUTTOCK AND WATERLINES OF THE TWENTY-EIGHT FOOT MOTOR BOAT. 
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The propelling machinery consists of two single cylinder 
Globe engines, developing together about 10 horsepower. ‘This 
gave a speed somewhat in excess of nine miles per hour. ‘The 
engines have cylinders 634 inches in diameter with a stroke of 


separately or together on the same switchboard, The boat is of 
the hunting cabin type, and was designed for the use of the 
Institution in connection with its marine research and biological 


laboratory on Loggerhead Key, Dry Tortugas. 


oe 
tt} — i 


RESERVE NAPITHR 


oa Sits orr 
SAME SIZE 2418418 


INBOARD PROFILE AND ACCOMMODATION PLAN OF THE TWENTY-EIGHT FOOT BOAT. 


5%4 inches, and each is fitted with a flywheel. The shafts, as 
will be seen from the illustration, have a considerable dip, and 
in addition to this they converge toward each other at the stern. 
This arrangement was adopted to enable the engines to be 
placed as far into the wings as possible, in order to permit a 
passageway to run between them. _ 

An awning is fitted, and the boat is handled entirely from a 


A Forty=Eight Foot Motor Boat. 


One of the most prominent of the exhibits at the recent 
Motor Boat Show in New York was a 40-foot “Elco-de-luxe” 
motor boat fitted up in sumptuous style, and propelled by a six- 
cylinder engine of I00 horsepower at a speed of about twenty 
miles per hour. From this as a basis has been built up a some- 
what larger boat on the same lines, which we illustrate here- 


THE FORTY-FCOT PROTOTYPE OF THE FORTY-EIGHT-FOOT EL,CO-DE-LUXE. 


position near the stern where a steering wheel with vertical axis, 
and lever for operating the reversing gear of the engine, are 
fitted. The cabin is equipped with lockers, toilet, ice box and 
two extension transoms, while a switchboard on the port side 
takes care of the storage batteries, dynamo, sparking and lighting 
system, and is so arranged that the engines may be run 


with. A number of these larger boats have already been sold, 
and the type is expected to be very popular. 

The length of the boat, as shown in the drawing, is 48 
feet, being made up of a 6-foot forward deck, a space 8 feet 
3 inches devoted to the helmsman, with a turtleback protection 
over the engine in front of him; a saloon, 8 feet 9 inches long, 
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opened partly at the sides; a closed saloon, 8 feet long; a 
passageway of 7 feet 2 inches flanking the toilet room and gal- 
ley; an after cockpit of 5 feet 10 inches; and an after deck of 
4 feet. The beam is 8 feet and the draft 3 feet. 

The hull is constructed of oak frames and selected cedar 
planking, intercostal pieces of ash being screwed over all seams 
between frames. ‘The planking is fastened to the frames by cop- 
per nails, riveted throughout, and the hull is painted white 
above the waterline and copper green below. ‘The decks and 
inside and outside of cabin are all of mahogany. Large windows 
have been provided in the cabin. 

The entire engine cockpit is lined up in brass in: the inter- 
ests of easy cleaning. Just aft of the engine are located the 
‘controller levers, alongside the steering wheel, the whole being 


While the boat has extremely comfortable cabin accom- 
modations, the passengers being all situated well forward, with 
a clear observation of the course ahead, the question of speed 
has not been neglected, the boat being designed, as above stated, 
for about twenty miles per hour. The type is said to be espe- 
cially adapted for lakes and rivers, where country residences 
are located at some distance from stations or steamboat landings, 
and where it is desired to make a trip of eight or ten miles in 
the shortest possible time. The protection afforded to the 
passengers is such as to make it possible to use this boat in 
stormy weather, and at all seasons of the year. The boat was 


built by the Electric Launch Company of Bayonne, N. J., while 
the engine is a product of the Standard Motor Construction 
Company of Jersey City, N. J. 
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FORTY-EIGHT-FOOT ELCO-DE-LUXE FAST CRUISING MOTOR BOAT, BUILT BY THE ELECTRIC LAUNCH COMPANY. 
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GENERAL ARRANGEMENT OF THE ELCO-DE-LUXE MOTOR BOAT. 


so arranged that one man can operate the entire outfit. 
engine is started and reversed by compressed air. The cylinders 
measure 6 inches in diameter by 6% inches stroke, and are 
supported upon turned steel stanchions. ‘The compressed air 
is furnished by an independent pump attached to the engine. 
The turning of a small lever admits air under pressure into 
three of the cylinders, starting the engine in motion. The gas- 
oline is then turned on, and, by means of the electric ignition, 
the engine begins to function on its regular fuel. There is an 
ignition reverse, intended for use in varying the speed. Ignition 
is provided for by means of a low-tension magneto and storage 
batteries, and is of the usual standard make-and-break type. 
An independent dynamo, driven by the engine, furnishes cur- 
rent for charging the batteries used in lighting the entire boat. 

The partially opened cockpit saloon forward is very roomy, 
admitting the use of wicker chairs and observation seat. A 
glass wind-shield in front, which may be dropped into a mahog- 
any pocket when not in service, keeps off flying spray and rain. 
The side curtains, attached to the roof of the cockpit, may be 
rolled up out of sight when desired. ‘The observation seat, 
which has a locker beneath, is upholstered in pigskin. 

The inclosed cabin immediately aft of the open cabin is fitted 
up with a combination of permanent seats and wicker chairs. 
There is a mahogany table, buffet and cupboard for china and 
glass. The upholstery is of Flemish velvet; the windows are 
of special plate glass, and are very large. ‘They are all equipped 
with sash balances, enabling them to be easily raised or lowered. 
The window curtains are of silk. A portiére shuts off the pass- 
ageway leading aft on the starboard side; handsome electric 
fixtures are fitted. The galley is arranged for heating and 
cooking by electricity, the water used being drawn from special 
tanks used for this purpose. It contains an ice box, water cooler 
and sink. The after cockpit is used for carrying luggage, and for 
the handling of lines, ete: 


The- 


Steamboating on the Mississippi. 
BY FREDERICK D. HERBERT. 

As characteristic and typical as the prairie “schooner” was on 
the plains in the early days of emigration to our great west, 
so has been the river steamboat to the great system of inland 
navigation on the rivers of the Mississippi valley. For many 
years the whistle of the steamer “around the bend” was the 
signal for all hands on the plantation to run to the landing to 
get the mail, and news from up or down the river. Up to within 
a few years of the civil war the steamboat and river were the 
only means of quick communication with the outside world. A 


‘map of the Mississippi valley shows how completely that great 


area, from the gulf on the south to the lakes on the north, and 
from the Appalachians to the foot hills of the Rockies, is covered 
by the lines of rivers, great and small, all eventually discharging 
into the Mississippi. Shoals and sand bars were the rule, so 
that at any but. the highest stages of water navigation of boats 
of any size seemed impossible. However, high freights on very 
valuable cargoes awaited those who could carry them to the 
seacoast, so it is no wonder that the early boat builders quickly 
developed a special type of large, fast, shallow draft steamboat, 
that could navigate in very shoal waters; in fact it was said 
of some of the boats that they would “float on a heavy dew.” 

Thus the river boat played an important part in the develop- 
ment of the south, carrying supplies to plantations on the re- 
motest tributaries, and on the down trips bringing the farm 
products to market. It was during the first high waters of the 
fall that the river men reaped their harvest. Every planter was 
anxious to get his cotton shipped first; and the high water 
allowed the captain to load his boat down with cotton until 
the bales in some cases were on a level with the windows of the 
“texas.” ae 

The fleet of river boats kept pace with the tremendous growth 
of the great valley. Several lines of fast passenger and express 
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packets were established between the prosperous river cities, all 
the way from New Orleans to Minneapolis, the head of navi- 
‘gation—a distance by river of over 2,200 miles, as well as on 
the Ohio, Missouri and Arkansas. 

It was in the early “fifties” that the first railroads were built 


senger and freight schedules offered by the railroads were sure 
to get the business. At about the time of the outbreak of the 
civil war, river traffic had already reached the top point, and 
the fight for freight cargoes was intense. Many stories are told 
as to how the formerly well-to-do captains (who were gen- 


THE PASSENGER STEAMER QUINCY, OF THE DIAMOND JO LINE. 


paralleling the river. At first the boatmen scoffed at these inter- 
lopers, but competition soon became keen, and then it was evi- 
dent that the boat trade was doomed for the reason that it 
could not be depended upon for regular service. During the 
summer months some the smaller streams were unnavigable 
even to the lightest draft boat, while in a very dry season it was 
only by chance that the boats could navigate the larger rivers. 


erally the owners) would run the river’s length to pick up a 
cargo. 

When war broke out, the control of the Mississippi river and 
its: tributaries was at once recognized by both north and south 
as the key to the entire western campaign, and it was only after 
eighteen months of fighting, from Fort Donaldson and Shiloh, 
to Island No. 10 and Port Hudson, that Grant was finally suc- 


COTTON-CARRYING STEAMER T, P. LEATHERS, WITH A RECORD CARGO OF COTTON—4,000 BALES. 


In fact, the Mississippi river itself was at some points occa- 
sionally impassable. With continually shifting sand bars, and 
the current of the river cutting out new courses or filling in 
old ones, it took an expert pilot to feel his way up and down 
stream without stranding. Grounding his boat did not bring 
disgrace upon the captain; the boats were built for it, and it 
was to be expected at low water. 

In comparison with this uncertain service, the regular pas- 


cessful at Vicksburg. In all of these campaigns the river 
steamers played a most important part. With guns mounted 
behind bulwarks staved with several thicknesses of heavy plank- 
ing, and: with engines and boiler protected from a stray shot by 
extra lengths of boiler plating and coils of anchor chains, these 
boats served effectively as gunboats and transports, without the 
aid of which the western campaign might have dragged on for 
years. 
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Since the close of the war, the number of steamers on these 
rivers has gradually diminished; if compared with the enormous 
increase of total freight tonnage carried, the proportion falling 
to the boats is almost nothing. ‘There is, however, one class of 
trade that is still open for the steamer—that is, the towing of 
coal down from the Pittsburg region. As has been described in 
these pages, big tows of barges loaded with coal are assembled 
on the Kanawha or Ohio, and taken down to New Orleans. The 
towing consists of pushing about twenty or thirty barges made 
fast to each other, four or five abreast, and five or six deep. 
The great, awkward looking, slow moving stern wheel steamer 
is peculiarly adapted to this work, and can quickly navigate the 
fleet around a sharp turn or past a shoal. 


RAFTING STEAMER FRONTENAC TOWING LOGS. 


On the head waters of the Mississippi may still be seen an 
occasional lumber raft in tow. This used to be frequently met 
with, but now the denuding of the northern forests takes the 
lumbermen to the Pacific coast. 

When compared with the decided changes in design and con- 
struction through which general shipbuilding has undergone dur- 
ing the last fifty years, it is remarkable how closely the river 
boat of today resembles her ante-bellum forefathers. Improve- 
ments have been made in details of both hull and machinery— 
in some exceptional cases the hulls are of steel, and the engines 
are compounded and run condensing. However, the great ma- 
jority of vessels of today follow closely the lines originally laid 
down. The hull is long and very shallow, about 35 or 40 mid- 
ships depths to one length, and 6 or 7 depths to one beam. The 
floors run straight for about two-thirds the length amidships, and 
are fastened by heavy knees to the frames, which also have little 
form except at the bow. The deck beams have only moderate 
crown—thus the midship section is about rectangular. ‘The sheer 
is frequently greater at the stern than at the bow, in order to 
carry the wheel frames high enough above the water level. Most 
of the stern wheelers have square sterns, with cutaway keel 
rising up almost to the waterline, the floors being without any 
dead rise at all. This gives good, solid water for the wheel to 
turn in. The bows are full. 

The boats are fitted with two or more long, shallow rudders 
hung from the transom frame, and of such shape as to fit under 
the wheel. The tillers are all connected with one gear. ‘The 
total steering surface is large, and so effectively placed that 
the boats are handy in maneuvering, even at slow speeds. On 
the cotton steamers, the guards are wider all around by the 
width of a bale of cotton than the sides of the vessel. When all 
available space on the main deck is stowed with cotton, the bales 
are lashed on the guard, one above the other, on both sides 
from stem to stern, and as high as the upper deck, with only 
the necessary passageways left clear. 

The forecastle deck is the busiest part of-the boat—landings 
are made bow on, and it is from this point that freight and pas- 


‘ 


sengers are received or discharged. The main deck is given up 
exclusively to machinery and freight. ‘The engine is naturally 
at the stern, and to counterbalance this weight the boilers are 
placed well forward. ‘To tie this long shallow hull together, and 
stiffen it up so that it can carry the heavy weight of boiler and 
engines at opposite ends, as well as carry the cargo, several 
heavy lattice longitudinal girders are worked in the hull from 
stem to stern; one of these is on the center line, and may be in 
the form of a longitudinal bulkhead, while on each side of it 
are one or two continuous girders tying the floors and bottom 
to the deck. A substantial gallows frame, on the line of a side 
keelson, ties the bow with the stern and the wheel frames. ‘The 
upper deck is the passenger deck, containing staterooms, dining 
room, etc., while the top deck has the officers’ staterooms or 
texas, with wheel house at the forward end, or on top. 

The regular boiler equipment is two long flue boilers of smalli 
diameter, known as the Mississippi type. After many years of 
hard service these may be still considered the best for handling 
the muddy river water. 

The engines run non-condensing, with a steam pressure of 
from 50 to 75. pounds. In the old stern wheelers, a high-pressure 
engine is on either side, connecting to the crank through a long 
pitman. The cranks are set quartering. The poppet steam and 
exhaust valves are mounted on top of the cylinders, and are 
driven through a system of levers from the crosshead of the 
opposite engine. 

The side-wheelers have separate engines, and the wheels are 
independent of each other, 2. e., the shafts do not connect; thus 
the boats are easy to handle, as one engine may run ahead and 
the other astern. All the auxiliaries are combined in one pump, 


GOVERNMENT STEAMER BARNARD, USED IN REMOVING OBSTRUCTIONS. 


familiarly known as the “doctor.” It is a steam-driven fly-wheel 
pump, to which are attached boiler-feed, fire and bilge pumps. 
"This is the usual machinery equipment. Coal is cheap, and the 
boat owners claim that it does not pay to put in any improve- 
ments. % ; 

To a salt water sailor, the first sight of a big river steamer 
coming along at full speed, with volumes of thick smoke pour- 
ing from the crowned-like funnels, the heavy puffs of steam 
from the two high-pressure exhaust pipes, and the ponderous 
stern wheel raising a young waterfall on its buckets—this is a 
sight which in no way reminds him of a boat; and should the 
passing steamer be one of the popular excursion vessels, with 
her steam calliope playing, “jack tar” would be still further 
mystified as to how to classify her. 

Nevertheless, these boats have eminently served their day; 
they were designed to meet certain exacting conditions of navi- 
gation and trade peculiar to the valley, and their success has. 
never been questioned. That the water at certain times of the 
year should be too low to permit any vessel to navigate, or that, 
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because of the channel, the distance between two cities on the 
river bank should be two or three times what it is by train—these 
prime reasons, which have caused the decline of river traffic, 
are beyond the province of the boat builder to remedy. 

To improve the waterways the government has spent and is 
spending annually millions of dollars in building levees and 
jetties to confine the river to a definite course, and in dredging 
away the shoals in the channel. This is a gigantic operation, 
yet very great permanent improvements have been accomplished. 
There are but two points on the river where rapids occur, these 
are passed through locks and canals. One is at Davenport, 
where the government arsenal is established, and the other is at 
Keokuk. 

The method of warping a steamer over a shoal shows the in- 
genuity of the builder and crew. In former days this was a 
task that had to be done frequently. Every steamer of any size 
is equipped with the necessary rigging, and does not have to wait 
for assistance. The photographs of the Quincy in the Des 
Moines canal and of the Gen. Barnard, show the equipment of 
spars just forward of the cabin deck. When not in use, these 


POSITION OF SPAR SHOWS THAT BOAT HAS BEEN PULLED AHEAD. 


spars and derricks stand upright against the masts. The posi- 
tion of the spars on the Gen. Barnard indicates they have just 
been used, or are expected soon to be used. 
: When a boat gets aground, the first thing determined is the 
amount of water all around her; then the way in which she 
should be forced to go, that is, whether straight ahead or to 
the right.or left, or whether she should be backed off and the 
channel tried in another place. If it is decided to pull her 
through the place where she is headed, generally a line is run 
out to shore, if a fastening can be found in the right direction. 
Then, with a strain on the line, which is taken around the 
capstan, and with the help of the wheels, the boat is soon afloat. 
If this pull is not effective, or if a line cannot be run in the 
tight direction, the spars which are the darker “sticks” in the 
Barnard picture, are used. ‘These are lowered into the water, 
being held in upright position by block and line attached to the 
derricks—their companion “‘sticks” in the picture. A line is run 
through a block attached to the upper end of the spar, and 


through another block attached to the main deck, and then taken 
to the capstan. A pull on this line has a tendency to raise the 
nose of the boat, or to throw her head to one side, depending on 
the angle to which the spar is set. When a good strain is on 


SPAR BEING RESET FORWARD FOR PULLING BOAT OVER SAND BAR. 


this spar, the line ashore is tightened, and the wheels are worked, 
and the boat goes; maybe not the first time, but she moves 
eventually. 

The engravings showing a steamer aground clearly illustrate 
this way of getting her over the shoal. Ahead is the line lead- 
ing ashore from the capstan; the derrick is shown at the center 
of the picture. In one view the lines are slackened for resetting 
the “stick” further forward; in the other the angle of the stick 
and the taut down-hauls and bow line show that the boat is 
moving ahead. In both of these views the gang plank, swinging 
from a center-line boom, is shown at the center of the picture, 
and is not to be confused with the spars. For these two views, 
and several others in this article, the writer is indebted to Capt. 
Fred Bill, who for many years has been well known on the river. 


THE QUINCY IN A LOCK OF THE DES MOINES RAPIDS CANAL. 


Below are given the dimensions of two modern steamers plying 
in the passenger service on the Mississippi, between St. Louis and 
Minneapolis. ‘These vessels run on a fast schedule, which it is 
possible to maintain at all times, for at low water no freight at 
all is carried. This trip of 730 miles is one of the most diversi- 
fied in point of scenic beauty that can be found in the world. 
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boiler, all of larger dimensions, and having a working pressure 
of 180 pounds per square inch; the donkey boiler being arranged. 
to supply steam to the main engines when required. The main 
engines were to be thoroughly overhauled, and a new propeller 


Passing up to the clear water above the junction of the yellow 
Missouri, the river winds between rugged stretches of cliffs 
and through foaming rapids to the broad quiet bays and pros- 
perous cities and villages. 

Truly the great river, with its 1,500 navigable branches drain- 
ing one-half of the United States, is called the “Father of 
Waters,” and if we follow the history of the early colonization 
and quick development of the great valley, we are bound to 
accord a place of front rank to the river-men among those who 
have aided in the prosperity of that country. 


St. Paul. Quincy. 
Iberia Cree alll coscccccscooccocs 280 feetoinches. 265 feet. 
eerin sa) .o4cccccccocce ce suc 42 feet 114inches. 42 feet. 
IB eamMmOverectiah( See ena 72 feet o inches. 74 feet. 
Depthveamd Ship ses 7 feet oO inches. 7 feet. 
Dep th Seto mwa. ieee 9 feet 4 inches. 9 feet. 
Depth saitenen ee en 9 feet 6 inches. 9 feet. 
INumbengofeboil eisai eee 4 4 2 
ATS DEN ae ieee a ieeg ria eee te a Mississippi Scotch* 
Wen sth 'c, see ais oan ee ee eerie als 28 feet. 14 feet. 
Diameter Ween cae eee eit one 44 inches. 84 inches. 
Number of flues in each boiler..... 6 — 
Number of tubes (3% in. diameter) — 142 
Number of high-pressure engines.. 2 2 
iDiametermotecylindersieeaeee ean 22 inches. 22 inches. 
SEROk Cheeys ss asset ah tcl 7 feet. 8 feet. 
Welle, ERNE 5. bog oda eoece Be sob ean. poppet valve. poppet. 
Diametenormwhee lame ae eaten 28 feet. 28 feet. 
Wensthwotebuckets = esee ene 10 feet. 12 feet. 
INumbergotabucketss sae eaeree 18 17 
Number of auxiliary engines...... Finns 7 


The boiler sets on top of the 


*With corrugated flues on the outside. 
corrugated flues. 


THE STEAMER THAMES, PLACED IN DRY-DOCK FOR LENGTHENING. 


Lengthening of the Steamship Thames. 


The success which attended the lengthening of the Carron 
Co.’s steamship Forth has induced that firm to carry out a 
similar alteration to her sister ship Thames, a vessel of 930 
tons gross register, with a length of 230 feet, beam 31 feet and 
molded .depth 16 feet 6 inches. It was decided to cut her 
amidships and increase the length to 279 feet 6 inches, an addi- 
tion of 49 feet 6 inches, also to provide additional accommodation 
for first and second class passengers and crew. In addition to 
these important structural alterations, the owners decided to 
tre-boiler the vessel with two double-ended boilers and a donkey 


THE WAYS AND TACKLE ARRANGED FOR THE OPERATION, 


of improved design fitted. It is expected that, under ordinary 
conditions, the vessel’s speed will be increased by about half a 
knot. ; 

The new hull structure, which, for the most part, forms the 
boiler room, is on the ordinary floor principle, and this con- 
struction is carried into the new No. 3 hold, originally the boiler 
room. In Nos. 2 and 4 holds and in the engine room the vessel 
has a cellular double bottom for water ballast. The original 
coal bunkers are completely reconstructed, and new bunkers 
fitted at the fore end of the boiler room, abreast of the donkey 
boiler recess. The question of strength has been carefully con- 
sidered, and those parts which will be subjected to greater 
stresses, Owing .to the increased length, have received special 
attention. The main sheer strake and the strake below are 
doubled for a considerable length amidships, and additional web 


STARTING TO DRAW THE TWO ENDS OF THE SHIP APART. 


frames fitted in the bridge space, and in way of the cargo doors. 

The old first class saloon and state rooms, situated under the 
poop, form the new second class accommodation, for 56 passen- 
gers. The new first class accommodation for 72 passengers is 
constructed on the upper and bridge decks amidships. he first 
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class dining saloon is situated at the forward end of the bridge 
deck, and extends for the full breadth of the vessel. It is hand- 
somely paneled in polished mahogany and tastefully upholstered, 
and fitted up with piano, electric radiators, etc. ‘The first class 


smoking room and the captain’s cabin will be on the boat deck, 
which is above the bridge deck houses, and part of this deck is 


menced. The vessel was partially cut down while afloat in the 
basin, and then placed in dry-dock, the bow being towards the 
head of the dock. The cutting of the vessel was continued 
simultaneously with the construction of sliding ways under the 
forward part. The photographs show the methods adopted, and 
also illustrate the final operation of drawing the vessel apart. 


VIEW DURING THE PROCESS OF DRAWING THE ENDS APART. [ 


to be reserved as a promenade for first class passengers. ‘The 
officers’ and engineers’ rooms are arranged under the bridge 
deck; and the petty officers and crew will be berthed forward 
under the forecastle deck. 

A new single plate rudder of increased area, and a larger and 
more powerful steam steering gear are fitted, and the vessel’s 
equipment of anchors, cables and windlass renewed, and alll 
requirements for Lloyds highest certificate complied with. A 
complete new installation for electric lighting is also fitted. 

The designing of the alterations to the vessel was placed in 
the hands of Biles, Gray & Co., naval architects, and the work’ 
of lengthening and reboilering is being carried out by David & 


THE SEPARATION COMPLETE. 


William Henderson & Co., Ltd., of Meadowside, Partick, Glas- 
gow, under the supervision of the naval architects and the 
Owner’s representatives. 

The vessel was placed in Messrs. Henderson’s hands on Sep- 
tember 29 of last year, and the work of opening up the decks 
and casings and removing the old boilers was immediately com- 
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PLATING THE NEW HULL STRUCTURE OF THE THAMES. 


The arrangements for this latter portion of the work were as 
follows: 

A chain cable was stretched across the head of the dock and 
made fast at each end to a paul. A threefold wire rope was 
attached to the center of the chain and to an anchor buried in 
the ground. Two 24-inch wire hawsers were led through the 
hawse pipes from triple iron purchase blocks on the forecastle 
head, and to the chain of a 13-horsepower winch on each side 
of the dock, and two 30-ton hydraulic rams were placed in the 
bottom of the vessel to give the initial impetus. Sights were 
placed along the deck to note any change in alinement. 

The cutting down of the vessel and the construction of the 
sliding ways, etc., were completed within five days of docking, 
and the fore part was then drawn forward the required distance, 
the operation taking about nine minutes, and being accomplished 
without a hitch. The vessel was brought up by the checks on 
the ways to within a fraction of an inch of the required position, 
the deck sights showing no appreciable amount of deviation. 

The framing of the new structure was then proceeded with, 
the frames, floors, beams, etc., having been already prepared 
from molds and templates. The plating of the bottom and 
sides was rapidly completed, the vessel being then undocked. 
The lifting in of the new boilers and the remainder of the work 
was done afloat. 


The Steamship Irmingard. 


This screw steamer, 372 feet long, 48 feet in width and with a 
depth of 30 feet Io inches, has been built by the Northumberland 
Shipbuilding Company, Ltd., Howdon-on-Tyne, for German 
owners. She is fitted with a long poop, bridge and topgallant 
forecastle, and is arranged so that cattle, troops or emigrants 
may be carried. The steamer will carry about 7,300 tons dead 
weight. The machinery includes three boilers, 14 feet in diam- 
eter and 10 feet 9 inches long, carrying a working pressure of 
180 pounds per square inch. There is one triple expansion en- 
gine with cylinders 25, 41 and 69 inches in diameter, with a 
common stroke of 48 inches, supplied by Richardsons, West- 
garth & Company, Ltd., Sunderland. She is intended for South 
American trade. 
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A Steel Twin-Screw River Towboat. 


Designed and built by the Ward, Engineering Works, Charles- 
ton, W. Va., the A. M. Scott has a length between perpendiculars 
of 150 feet; length over all 151 feet; beam molded 26 feet; 
beam over guards 28 feet; depth molded 5 feet; sheer forward 
2 feet; sheer aft 1 foot 6 inches; draft, with 70 tons of coal, 
3 feet. 

The hull is of best open hearth steel plate, 
stantial framing of steel angles, Z-bars and 


built on a sub- 
channels. ‘The 


and a lattice truss from bulkhead No. 1 to bulkhead No. 2, hold 
the hull straight. No hog chains or braces are used. The deck 
beams are 4-inch steel channels spaced on 24-inch centers, each 
beam securely riveted to the shelf, and to the stringer angles on 
the longitudinal bulkheads and trusses. 

There are four coal bunkers, with a total ee of about 
70 tons, giving a steaming radius of about 1,800 miles at 10 
miles per hour. The bunkers are tight to the skin of the boat, 
so that by closing the bunker doors oil fuel may be used, 


VIEW DURING CONSTRUCTION, SHOWING ENGINE FOUNDATIONS AND TUNNELS FOR PROPELLERS. 


plating is just under Y% inch in thickness; all lap seams are 
single riveted, the butts are triple chain relia The frames in 
the modeled part of the boat are 2 by 2% by ™%-inch steel angles; 
in the flat 3-inch Z-bars are used; all spaced on 18-inch centers. 
Stringer angles are 214 by 214 by Y% inches. A shelf or under 
plank sheer 18 inches wide, %4 inch thick at the center, reduced 
to 5/32 inch at the ends, Ma At around the boat underneath the 
deck beams, to which it is riveted. On the outer edge of the 
shelf is a 3 by 4% by 5/16-inch guard angle, which forms the 
backing for a 4 by 7-inch oak nosing. 

The hull is divided into five watertight compartments, by four 
athwartship bulkheads. Two longitudinal bulkheads of 14-inch 
steel plate extending from bulkhead No. 2 to bulkhead No. 4, 


The cabin or deck house is built throughout of the best Cali- 
fornia redwood, the carlins and framing of Oregon fir. ‘The 
pilot house is ten by twelve feet, fitted with steering wheel, 
steam steering gear, and all necessary bell pulls and signals to 
the engine room. 

A Ward sectional watertube boiler, built for a working pres- 
sure of 275 pounds, furnishes steam under regular duty at nat- 
ural eee unusual demands‘are met with a blower in the stack. 
There are two of Ward’s single crank, single eccentric, triple 
expansion engines. The cylinders are 85/16, 14%, and 255% 
inches in diameter, with a common stroke of 14 inches. ‘Two 
propellers, 5 feet in diameter, work in tunnels formed in the 
stern of the hull, as usual with this class of steamer, r 
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ONE OF THE TWO SINGLE-CRANK TRIPLE-EXPANSION ENGINES. 


There are two condensers, of the outboard sectional type, one 
on each side of the boat. The condensation is delivered to the 
hot well by a vertical air pump. The main feed is an outside- 
packed plunger pump, controlled by a float in the hot well. 
Filtered water for washing purposes is furnished by a small steam 
pump, discharging into a cylindrical tank in the hull, on the com- 
pressed air system, giving a very satisfactory water service. The 


electric plant is a 7-kilowatt direct connected General Electric 
The steam capstan is made 
All chocks and 


outfit, complete in every respect. 
by the American Ship Windlass Company. 
kevels are open hearth steel castings. 


The boat was built as a substitute for the old style stern- 
wheel boats now in use on the western rivers, and has demon- 
strated beyond a doubt that a twin screw boat can be built with 
all the handling qualities and power of the stern wheel tow 
boats. The rudder power necessary for handling the large tows 
of coal is obtained in the A. M. Scott, by placing rudders forward 
and aft of the propellers, thus getting wheel water on the rudders 
when either backing or going ahead.’ Owing to the position of 
the after rudders, the Scott can steer her tow around bends that 
the older boat could make only by backing and flanking her 
tow into position, and then floating around with the current. 
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STEAMER A, M. SCOTT, BUILT BY THE WARD ENGINEERING WORKS, CHARLESTON, WEST VIRGINIA. 


Repairs to a Dynamo Engine. 
BY Q. B. NEWMAN, U. S. R. C. S. 

In July, 1906, while the revenue cutter McCulloch was on a 
cruise in Alaskan waters, the dynamo engine, a 7-kilowatt 
General Electric, was wrecked by the breaking of a crank pin 
bolt. The damage consisted of a broken piston and ring, bent 
and upset piston rod, bent connecting rod, and other injuries of 
a lesser nature. 

For repairs, the material available was sufficient for all pur- 
poses except to make a new piston, and the ship had a: lathe 


THE WRENCH FROM WHICH THE STUB END WAS MADE. 


and drill press. For a piston, a piece of cast iron was secured 
from the scrap heap at a mine, and drilled out and turned into 
shape. A spare piston rod on board was found to answer, after 
a bushing and a new gland had been made for the stuffing box. 

When the repairs were practically finished the connecting rod 
disappeared, having supposedly been thrown overboard by a 
drunken fireman. There was nothing on board from which a 
connecting rod could be forged, and a search at the next two 
points touched at failed to produce suitable material. It was 
therefore decided to build a skeleton rod of material that was 
available. The stub end was made from a disused open ended 
wrench of sufficient dimensions to be cut into shape. ‘The 
handle of the wrench was cut off, and the jaws were sawed, filed, 


and machined to the proper size, as shown in the sketch, and 
holes were drilled for the crank pin bolts. 

For side pieces a grate bearer-bar, 7/16 by 2% inches, was 
used. ‘These pieces were shaped and temporarily bolted to the 
stub end with. five %-inch bolts. A block of hard wood the 
length of the cross head pin was placed between the upper ends 
to hold the side pieces rigid while the holes for the pin were 
being drilled. When a new cross head pin had been turned, the 
bolts in the stub end were removed, and the pin was shrunk in 
and peened. The lower ends of the side pieces were then se- 
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TWO VIEWS OF THE COMPLETED CONNECTING ROD. 


cured to the stub with five 4-inch rivets of soft steel turned 
to a driving fit, annealed, and riveted cold. 

The shape given to the side pieces as shown in the sketch 
was necessary to clear the counterweights on the crank. ‘The 
completed connecting rod was found to be sufficiently rigid 
without the use of distance pieces, and proved to be satisfactory 
in every way. 
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THE EVOLUTION OF THE MODERN CARGO STEAMER.* 


BY S. J. P. THEARLE. 


The type of vessel which is employed at any part of the world 
for the performance of some specific work will be found generally 
to be of the dimensions and design which experience has shown to 
be most suitable for that work. The modern cargo steamer 
cannot be said to have yet attained to a standard condition; for, 
so far as can be ascertained from a consideration of the preced- 
ing stages through which it has passed, it has not yet nearly 
reached finality of design, nor become so fixed a type as the 
Thames barge, the Broads wherry, or the North Sea sailing 
trawler. These are doubtless survivals of the fittest among the 
many attempts which were made in the past to produce vessels 
suited for the special work they had to do. It is possible that 
the steamer intended for carrying general cargoes may some 
day become of similarly stereotyped dimensions, construction, 
and design, but that stage does not seem to have yet been 
reached. In considering, therefore, the evolution of the modern 
cargo steamer, we have to do with a specimen of marine archi- 
tecture which is still passing through transition stages, and, 
although developed to a fairly high pitch of advancement, has not 
yet attained finality. 

It will be well, perhaps, if, in the study of this interesting sub- 
ject, our attention is fixed upon the ocean cargo steamer, pure 
and simple, without stepping aside to consider such specialised 
forms of the steamship as the screw collier, the coasting steamer, 
the passenger steamer, or the steamer for carrying petroleum in 
bulk. There will be quite sufficient to advantageously occupy our 
attention, if we restrict it to the general cargo steamer, or what 
is commonly known as the “ocean tramp.” 

_The cargo steamer has from the first been screw propelled; for 
the variations of draft economically possible with paddle wheel 
propulsion are too restricted for profitable cargo carrying. It is 
now about sixty years since the screw propeller began to displace 
the paddle wheel in steam navigation, and hence our study of 
evolutionary development is necessarily restricted to a period of 
sixty years. In point of fact, however, the actual period is much 
shorter than that, and for all useful purposes we need no longer 
a retrospect than about thirty-six years. The time of the open- 
ing of the Suez canal will, it is thought, constitute a suitable 
epoch from which to date the genesis of the cargo steamer. She 
was then, it is true, something more than a mere embryo, inas- 
much as she was already a ship, and an iron ship; but, except 
that she had an engine and boilers and additional bulkheads, she 
did not differ widely from the iron sailing vessel of the period. 
She carried masts and yards and sails, although not to the same 
extent as the sailer; but she had not become an entirely distinct 
and specialized ship. 

It will be convenient to consider the subject under the twofold 
aspect of outline design and structural detail. For the evolution- 
ary process has proceeded concurrently on distinct lines, and 
under the influence of circumstances bearing little or no relation 
to each other. The outline design has passed through various 
phases, and the structural details have at the same time under- 
gone continuous change. The designs have varied ghiefly as re- 
gards the extent and character of the deck erections; the struc- 
tural details have developed mainly with the advances of the 
iron and steel manufacturers in the production of structural ma- 
terials. The outline design has been influenced from time to 
time by the effects of the regulations relating to freeboard and to 
tonnage measurement, as well as by the opening up of new ocean 
trades and by modifications in the conditions under which pre- 
existing trade has had to be carried on. ‘The changes in the 
modes of construction have been to a large extent independent 
of these causes, and have been marked by a continuous advance 
both as regards the economy of materials employed and in their 
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more efficient combination in the vessel. It is proposed, there- 
fore, to consider these two aspects of the question separately, and 
to give attention first to the evolution of cargo steamer design. 


OUTLINE DESIGN, 

The earliest cargo steamers were flush decked, the machinery 
openings in their upper decks being protected only by low 
coamings and glazed skylights, and when these had been shown 
to be insufficient, they were succeeded by iron casings which did 
not extend to the sides of the vessel, nor did they partake in any 
degree of the character of the modern bridge house. Many of 
these vessels had full scantlings throughout, but in some of them 
the weather deck was of a comparatively light character, as also 
were the upper works, when compared with the scantlings at the 
next deck below. ‘The vessels so designed were known as “spar- 
decked,” and vessels with still lighter decks and upper works 
were described as “awning decked.” It may be here remarked 
that the “spar-decked” and “awning-decked” vessels of to-day are 
more strongly constructed than were those early vessels bearing 
the same designation. ‘The vessel having comparatively light 
upper works could not, of course, be safely loaded so deeply as 
vessels of full scantlings, and consequently, unless for special 
trades in which light cargoes were carried, they were not profit- 
able ocean carriers when properly immersed. ‘There were, how- 
ever, no recognized tables of freeboard then in existence, and 
consequently the loading of vessels at that period, and for some 
little time afterwards, was left to the judgment of their owners. 

Experience very soon showed that the machinery openings in 
the decks of steamers, especially those with full scantlings and 
therefore deeply immersed, required more substantial protection 
than was afforded by the ordinary casings, and consequently the 
first noticeable development in steamship design was the fitting 
of a short bridge house covering the engine and boiler openings 
and extending the full breadth of the vessel. To this was 
shortly added a topgallant forecastle, in order to keep the fore 
end of the vessel dry, and it was made of sufficient length to . 
provide quarters for the seamen; also in some cases a short 
poop was fitted, which gave cabin accommodation for the officers. 
Such erections were, however, not placed upon spar or awning 
deck vessels; the accommodation for the crews of which was 
situated below the weather deck. Although at first bridge 
houses covered only the machinery openings, it was not long 
before they were increased in length beyond those limits, and 
poops and forecastles were also increased in size. It accordingly 
happened that the deck erections of some steamers built twenty- 
five years ago were very similar in outline to those in vessels 
building to-day, but they were not so substantial nor so well bulk- 
headed, neither did they contribute so much to the structural 
strength of the vessel as do those in the steamers now being built. 
These “three-island” steamers, as they are sometimes described, 
have, in fact, been built at all times during the interval, while 
other types that have since come into existence have ceased to be 
built. The “three-island” steamer of 1907 is, however, a much 
superior vessel to that of 1880, and the “islands” themselves are 
more substantial, 

The type which was more immediately evolved from the flush- 
deck steamer of full scantlings was that with a long poop and 
forecastle. The long poop extended to the fore side of ma- 
chinery space, and was, in fact, a poop and bridge house joined 
together. These deck erections, being inclosed, were measured 
for tonnage; but deductions from them were allowed on account 
of the crew and machinery spaces. 

It will be evident that heavy cargo placed under a poop deck 
would tend very materially to trim a steamer by the stern, and 
hence it was disadvantageous to pay tonnage dues upon a space 
which could not always be utilized for cargo-carrying purposes. 
On the other hand, it was difficult to properly trim the flush- 
deck steamer when loaded, by reason of so much cargo space 
being taken out of the after hold in order to form the shaft 
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tunnel. ‘This was particularly the case with coal and grain car- 
goes, and hence there arose, especially on the northeast coast of 
England, a tendency to substitute a raised quarter deck for a 
poop, making the raised quarter deck of the height requisite for 
obtaining the desired trim. ‘The erections fitted upon this type 
of steamer at first consisted of a raised quarter deck extending 
to the fore side of boiler space, and surmounted by machinery 
casings, and, in addition, there was a short forecastle. 

An improvement upon this was found in placing a short bridge 
house over the machinery space, and, when this was done, we had 
the well-deck type, of which the “well” was the space inclosed 
by the bulwarks and by the bridge and forecastle bulkheads. A 
type of sea-going cargo steamer was thus reached, which, what- 
ever may be its imperfections, has been found to be eminently 
seaworthy when properly loaded and immersed. The design, 
however, involved a discontinuity in the weather deck, which 
ultimately necessitated special structural arrangements, that added 
to the cost and weight of the vessel, and diminished her available 
cargo space. The arrangement which experience showed to be 
necessary, in order to maintain the longitudinal strength unim- 
paired at the break, involved an overlap of decks; and the special 
strengthenings applied at that part necessarily varied with the 
dimensions and proportions of the vessel. Large well-deck ves- 
sels were therefore much handicapped on that account, and, as 
cargo steamers increased in size, it was found disadvantageous 
to build them to this type when they approached a length of 
about 300 feet. 

As already remarked, the raised quarter deck arrangement 
came into existence primarily for purposes of trim, and the short 
bridge house was associated with it for purposes of security as 
regards the machinery openings, From this simple type others of 
a more complex character were evolved. ‘The changes com- 
menced in the lengthening of the bridge so as to cover a portion 
of the forward cargo hold space, and the consequent necessity 
for placing hatchways in the fore part of the bridge deck. ‘This 
development proceeded until at length the well was scarcely longer 
than was required for the No. I cargo hatchway. Many such 
vessels had been built when it at length occurred to someone 
that by joining the fore end of bridge with the after end of fore- 
castle a useful reduction in the freeboard might be effected, com- 
bined with an increase in the cargo capacity of the vessel. The 
balance of trim was restored by increasing the fulness of the 
fore body of the vessel, and by carrying the machinery a little 
further aft; a process which commenced as soon as the fore end 
of bridge was extended forward of the stokehold bulkhead. ‘The 
type of vessel then reached is the “part awning-deck type’; the 
scantlings above the level of the main deck being, however, gen- 
erally in excess of those which would be required between a 
main deck and an awning deck. Such vessels are now rarely 
built, but occasionally a disposition is observed to revert to this 
type, which about twelve to fifteen years ago was very popular 
with shipowners. 

Reference to this subject would be incomplete unless some- 
thing was said regarding a variation which was evolved out 
of the part awning-deck type, which was known as a raised 
fore-deck steamer. In this type there is a raised quarter deck, a 
short bridge house covering the machinery openings, anid on the 
fore side of the bridge house a deck corresponding to the raised 
quarter deck on the after side, extending to the after end of 
topgallant forecastle. There are, in consequence, four breaks in 
the continuity of the weather deck in such a vessel, viz., one at 
each end of the bridge, and those at the end of the poop and fore- 
castle. Another important feature must not be overlooked. In 
the part awning-deck vessel there are two decks on the fore side 
of the raised quarter deck, viz., the part awning deck and the 
main deck, but only one deck abaft the bridge, viz., the raised 
quarter deck. In the raised fore-deck type there is no second 
deck in way of the raised fore-deck of the vessel. Structural 
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provisions were, however, made both at the after part of part. 
awning-deck vessel and throughout the raised fore-deck vessel ~ 
to compensate for the absence of a second deck when two would 
otherwise be fitted. Only a very few of these raised fore-deck 
vessels were built. 

While developments in steamship design were proceeding in 
the directions just indicated, the “three-island” type continued to. 
be built, with a general tendency to increase the lengths of the 
erections, more especially that of the bridge house. ‘Two con- 
flicting considerations have operated in fixing the extent of the 
deck erections, more especially in British-owned vessels. These 
are freeboard on the one hand and tonnage measurement on the 
other. An increase in substantially constructed and efficiently 
protected deck erections upon a vessel of full scantlings, permits 
of a reduction of freeboard and therefore of an increase in weight: 
of cargo carried. But if these deck erections are permanently 
closed-in spaces, they must be measured for tonnage, and there- 
fore dues based upon tonnage must be paid upon them. 

The cattle carrying trade led primarily to some important 
developments in the construction and utilization of deck erections, 
At first a great many of the cattle were carried on the upper 
deck under temporary wooden protections which did not form 
part of the vessel, and therefore the spaces they inclosed were 
not measured. These temporary protections were often fitted in 
the wells of the three-island vessels; but, as they required fre- 
quent renewal, they became an expensive charge to the ship- 
owner to be deducted from his freights. Ultimately some owners. 
found it advantageous to make light permanent cattle protections 
of iron or steel, and to efficiently incorporate them with the struc- 
ture of the vessel. ‘The coverings of these light protections were 
termed shelter decks. Hence a vessel so built would have a poop, 
bridge, and forecastle, and two lengths of shelter decks. 

From this there proceeded another change, which consisted in 
making the entire erection fore and aft of the same scantlings as 
the bridge house. But when this was done, special care had to: 
be taken to prevent the space being of the character which must 
under the statute be measured for tonnage; for the shipowner 
did not want to pay tonnage dues on cattle spaces above an upper 
deck when cattle were not being carried. It consequently became 
necessary to leave spaces in the deck, known as “tonnage open- 
ings,’ in order to attain that result. At first, these tonnage 
openings were two or more in number, and extended right across. 
the deck from side to side at places before and abaft the ma- 
chinery space. Bulkheads were fitted at the extremities of the 
machinery openings, or the latter were protected by trunk casings, 
but ’tween-deck bulkheads were omitted elsewhere when it was 
desired to avoid tonnage measurement. Portable hatches were 
employed to cover these openings when at sea, and means were 
adopted for securing them in what was recognized as a temporary 
but efficient manner. 

After a time permission was given by the tonnage authorities 
for the breadth of these openings to be reduced to those of 
ordinary cargo hatchways, and they were fitted with low coam- 
ings, and provision was made for the temporary but efficient 
covering of the openings with wood hatches when at sea. Re- 
cently tonnage openings have been made of still further reduced 
size. 

By the time, however, that the shelter-deck type was. evolved, 
it was no longer being used for cattle only, but for general cargo 
purposes, especially for light goods. At about the same time the 
experience which had been obtained with shelter-deck steamers 
suggested the transference of material from the main deck to the 
shelter deck, and this tendency has continued, until at the present 
time the great majority of shelter-deck steamers are built with 
the shelter-deck sheerstrake, side plating and deck plating of such 
thicknesses as to make that deck the upper member of the girder 
represented by the structure of the vessel. The result of this trans- 
ference of material, when not associated with tonnage openings, 
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has been to permit of the vessel’s being loaded proportionately to 
the structural efficiency of the upper works. When, however, 
tonnage openings have been made in the shelter deck, and trans- 
verse bulkheads have been placed in the ‘tween decks closely 
adjacent to these openings, the freeboard has been approximated 
to that of the normal awning-deck vessel. 

Our consideration of this subject brings us to an interesting 
_ stage in the evolution of that type of the modern cargo steamer 
known as the shelter-deck type. The shipowner has, very 
naturally, desired to carry as much cargo as possible on a mini- 
mum due-paying tonnage. He has also desired to load his vessel 
as deeply as the Freeboard Rules permit. ,The matter has been 
a simple one as regards freeboard, for the surveyors of the 
assigning authorities have to satisfy themselves that the stat- 
utory requirements have been complied with before recommend- 
ing any particular depth of immersion. Tonnage openings 
must be efficiently closed before cargo can be safely carried 
under a shelter deck having such openings; but the manner of 
efficiently closing must be such that it does not fall under the 
description of “permanent,” for in that case it would not be 
considered an opening at all, and the space beneath would be 
measured for tonnage. ‘The whole subject is, like many others 
pertaining to tonnage measurement, beset with difficulties. ‘The 
shipowner very properly maintains that the shelter deck is a 
source of safety to a vessel, and should not, therefore, be pen- 
alized by tonnage measurement when not carrying cargo. The 
dock and harbor boards argue from their point of view that all 
spaces which may at any time carry cargo should be measured 
for tonnage, and that dues should be paid upon them. The sub- 
ject is mentioned here, not with any idea of solving the diffi- 
culties alluded to, but simply to place on record an interesting 
stage in the evolution of the modern cargo steamer. 

Before dismissing the question it may, however, be remarked 
that it crops up elsewhere than in the case of shelter decks. The 
long bridge house, which is so important a feature in another 
type of cargo steamer, presents a similar problem to the tonnage 
measurement authorities. Long bridge houses have for the most 
part bulkheads at both their fore and after ends, and certainly 
at their fore ends. When the bulkheads are entirely closed, the 
bridge house has a definitely recognized value in reduction of 
freeboard. When there are openings in it, which are not pro- 
vided with means for being efficiently closed, the bridge house 
has a lesser value, and when there are no bulkheads at all, it 
has a much smaller value. 

Where there are no openings in the bulkheads, the entire 
space within the bridge house is measured and included for ton- 
nage; but where there are openings in the bulkheads the space 
is not so measured. Means have, however, been adopted for 
efficiently closing the openings by what is recognized as a tem- 
porary arrangement, which gives the bridge house its full value 
in reduction of freeboard without at the same time being in- 
cluded in the tonnage measurement. In other words, the bridge 
erections in such cases have been deemed to fulfil all the condi- 
tions necessary for their full value to be taken into account in 
the reduction of freeboard. It need hardly be stated that had 
they not been intended to receive cargo at times, the bridge 
erection would have been of considerably reduced length. 

This is a matter which has not yet reached a stage that may 
be considered final. Modifications in the modes of closing the 
bulkhead openings are still being made from time to time, the 
tendency being in the direction of satisfying the tonnage meas- 
urers that the spaces should not be measured for tonnage, and at 
the same time of satisfying the freeboard surveyors that they 
are fully efficient towards the reduction of freeboard. It should 
be borne in mind, when considering this question, that a long 
bridge house is a source of both strength and safety to a vessel, 
more especially when substantially constructed. Every reasonable 
inducement should therefore be offered to shipowners for in- 
corporating such a desirable erection in the structure of steamers. 


The growing practice of carrying cargo under deck erections 
has resulted in other erections being placed above them, in order 
to afford the accommodation to officers and to give equivalent 
spaces for the navigation of the vessel for those which the cargo 
shuts out. At first spar decks were flush, no erections being 
placed upon them. But today spar decks are commonly sur- 
mounted by bridge houses, poops, and forecastles, and the com- 
bined lengths of these sometimes cover upwards of 70 percent of 
the total length of the vessel. As already remarked, the strength 
of spar-deck vessels, especially at their upper works, has been 
so much increased beyond that of the earliest steamers of the type 
that the fitting of such extensive deck erections has become quite 
reasonable. 

At first the shelter deck was formed by joining the bridge 

house, poop, and forecastle of a vessel of full scantlings, and so 
making 'a continuous erection which caused the vessel to appear 
flush decked. But to-day it is no uncommon thing to find shelter 
decks surmounted by bridge houses, long bridge houses sur- 
mounted by lesser ones, and even still lesser erections surmount- 
ing these in very large vessels. 
_When the principal scantlings were transferred from the main 
deck to a shelter deck, and when some of the scantlings of upper 
decks were transferred to the long bridge houses above them, 
there was at once suggested the possibility of carrying a lighter 
erection upon the more substantial one whenever stability con- 
ditions favored the arrangement. ‘The appropriation of all the 
available space beneath the shelter deck or long bridge house for 
the reception of cargo made the possibility a necessity. Hence 
it is no unusual thing to now see a- vessel with a substantially 
constructed long bridge house, which has upon it a less substantial 
and shorter bridge, providing the officers’ accommodation, and 
this again surmounted by a navigating bridge, chart house, and 
steam steering wheel house. The structural arrangement neces- 
sary to insure the safety of the whole is, of course, a detail which 
has received due attention. 

A study of the changes which have taken place in the external 
arrangements of the cargo steamer would be incomplete without 
a reference to the subject of masts and sails. The cargo steamer 
commenced her history as a masted and rigged vessel, carrying 
both square and fore-and-aft canvas, and capable of sailing at a 
slow speed should her machinery break down. As time went on 
the extent of the masting and of the sail power gradually dimin- 
ished until the opening of the Manchester canal in the year 1894, 
when it became necessary for all steamers using that inland water- 
way to have masts much shortened from the then prevailing prac- 
tice, and made telescopic, in order to pass under the bridges 
crossing the canal. Even for some time previous to that date 
very little more than fore-and-aft sail (that is to say, jibs and 
stay sails) was carried on most cargo steamers. At the present 
day it is not unusual for steamers to be provided with no sails 
at all, or with but a very small amount. The masts now, for the 
most part, serve the purpose of derrick standards in port, and for 
light and signal hoisting at sea. Indeed, in some cases the der- 
rick standards are not even placed at the middle line of the deck, 
but are grouped in two parallel rows. 

And here allusion, however brief, should be made to the great 
advances in regard to the rapid loading and discharging of car- 
goes, which have of late attended the development of the cargo 
steamer. ‘These have not only shortened the time of the vessel’s 
stay in port, and thereby increased her freight-earning powers, 


‘but they have also materially reduced the cost of handling the 


goods and, by their efficiency, have added to the safety of the 
dock laborer’s employment. 


SIZE AND PROPORTIONS. 


Before considering the internal structural changes which were 
simultaneously going on in the cargo steamer, a few words are 
necessary in regard to the increases in size and modifications in 
proportions and form which took place throughout the period 
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under review. It is a matter of common observation that the 
cargo steamer is larger than she used to be, but the growth of 
the cargo steamer has not been relatively so great as that of the 
passenger steamer. The average gross tonnage in the year 1870 
of the cargo steamers then afloat was about 870 tons, and the 
cargo steamers built during that year had an average gross ton- 
nage of 1,050 tons, cargo steamers of 1,100 to 1,400 tons being 
very common. In the year 1880 the average tonnage of cargo 
steamers then afloat was about 1,330, while the average size built 
in that year was about 1,580 tons, steamers of 1,200 to 2,000 tons 
being common. ‘The average tonnage of the cargo steamers afloat 
in 1890 was about 1,500 tons, and that of the steamers built 
during that year was about 2,150 tons, a great many of the 
steamers being between 2,000 and 3,000 tons. In the year 1900 the 
average tonnage of steamers afloat was about 1,900 tons, and the 
gross tonnage of the steamers built during that year averaged 
about 3,000 tons, very many of the steamers being between 3,000 
and 4,000 tons. 

By the year 1905 the average tonnage afloat of cargo steamers 
had increased to about 2,250 tons, and the average tonnage of 
cargo steamers built that year was about 3,300 tons. At the 
present time the great bulk of cargo steamers range between 3,000 
and 4,500 tons. There is not just now a marked tendency to build 
cargo steamers of a larger size, but rather to build a greater pro- 
portion of the total number in sizes between 4,000 and 4,500 tons, 
these being apparently the tonnages found most suitable for the 
general ocean carrying trade. 
of course, built, but they are for the most part associated with 
certain well-known passenger lines, chiefly in the Atlantic trade. 
The ordinary cargo steamer of to-day ranges in length from 

about 300 to 380 feet. 

For vessels which have to go seeking, which is the case with 
the average cargo steamer, it is most important that their draft 
of water should not exclude them from any port where cargoes 
may be obtained. It is this question, then, of draft of water 
which limits the dimensions of such vessels; for draft fixes depth, 
and within a small range depth limits length. The ratio of 
breadth to depth adopted in cargo steamers does, however, show 
some variation. About forty years ago, and for many years 
afterwards, cargo steamers were frequently relatively narrower 
than they are to-day. It was thought at that time that reducing 
the breadth tended to diminish the resistance to a vessel when 
steaming, and in consequence many steamers were built of a full 
scantling type, known as three-decked, in which the relation of 
depth to breadth was such as to result in a serious deficiency of 
stability when loaded with a homogeneous cargo. 

The late Mr. Martell, in a paper read by him before this institu- 
tion in 1892, stated that the average ratio of depth of hold to the 
breadth of steamers built in 1879 was about 0.60, but by 1890 the 
proportion had fallen to 0.62; so that while the average breadth 
of a vessel of 24 feet depth of hold was 34.8 feet in 18709, it had 
increased to 38.9 feet in 1890. It need hardly be said that no 
increase of resistance to speed attended such an increase of 
breadth, when suitable lines were adopted for the vessel. ‘The 
tendency to increase the breadths of cargo steamers in relation 
to their registered depths has since continued. In the year 1900 
the average ratio of depth to breadth had diminished to 0.50, and 
in 1906 it was 0.48, only. It should be explained that these pro- 
portions occur in vessels of full scantlings. Shelter-deck vessels 
have a greater depth to shelter deck in proportion to their 
breadth, and consequently such vessels would show a higher ratio 
than those given. 

The cargo steamer of to-day is not fine lined, nor has she been 
for many years. Her owner has to judiciously associate conflict- 
ing forces.in the interests of profit earning. He wants to carry 
as much cargo as possible upon a certain draft of water, and to 
deliver that cargo as speedily as possible at its destination; but 
he does not want the ship which does this to stand him in a 
larger first cost than can be avoided, nor to cost more than can be 
helped in coal, stores, and the other expenses attendant upon 
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navigation. He has, therefore, to strike a judicious mean, and 
the result is the cargo steamer as we see her. It is in the con- 
stant effort to effect economies of first cost and actual working, 
and to increase results in freight earning, that the struggle has 
consisted which results in this survival of that which up to now 
has proved to be the fittest. Future evolutionary changes will 
be the further result of this economical conflict. ‘The modern 
cargo steamer has practically a flat bottom, with very little rise 
of floor, and with a fulness of form resulting in a displacement 
coefficient averaging 0.81. ‘Io show how the tendency to fulness 
of form has gone on of late years it may be mentioned that the 
average displacement coefficient in 1880 was 0.74, in 1890 it was 
0.77, and in 1900 it was 0.80. With the engine power usually 
supplied, this vessel has a seagoing speed of from 8 to 10 knots 
when fully loaded, while her speed in a light condition will vary 
much in accordance with the manner and extent of her ballasting. 

And this brings us to a subject which has profoundly influenced 
the genesis of the cargo steamer. Up to about twenty years ago 
steamers employed in the ocean carrying trade did not often make- 
voyages in ballast. Wherever they went they for the most part , 
took a cargo of some kind or another. But since the United 
States has set up a restrictive tariff which practically excludes. 
British manufactured goods, the great bulk of our trade with 
that country has been of a one-sided character. Our ships have: 
had to make the westward passage of the Atlantic empty in 
order to get a cargo for the eastward passage. ‘This fact has 
had a very marked effect upon the construction of the modern 
cargo steamer, which must be designed so as to be suitable for 
any work which she may be reasonably required to perform. 
Hence, in order that she may be suitably ballasted for going 
westward across the Atlantic in winter without a cargo, it has 
been found necessary to fit tank arrangements for carrying water 
ballast, which otherwise would not have been necessary. But, 
what is of greater importance, experience has shown that the 
straining conditions when ballasted are of such a marked dis- 
tinctive character when contrasted with those encountered in a 
loaded condition, that special structural provision for them must 
also be afforded. These will presently be considered in detail, 
and reference to the matter is now made only because of its 
bearing upon the question of speed maintenance under both 
loaded and ballasted conditions, 

We have now followed, in as consecutive a manner as the 
story will permit, the evolutionary process which has gone on: 
during the past thirty-five or forty years in the production of the 
modern ocean cargo steamer, in so far as regards her external 
form and outline. We have seen how the various arrangements 
of deck erection originated, and how forms were evolved out of 
preceding ones. We have in this manner arrived at the normal 
types which now prevail. It would be foreign to the purpose of 
this paper, and tend too much to the introduction of controversial 
matter, to consider the evolutionary position of such forms of 
the modern cargo steamer as the “turret-deck” or the “trunk- 
deck” types. These, it is suggested, may well be made the sub- 
jects of papers from the pens of those who have been instru- 
mental in bringing them into existence, and to whose ingenuity: 


they are due. 
(To be concluded) 


The Irish International Exhibition. 


From May to October of 1907 will be held in Dublin an exhi- 
bition covering nineteen sections of industry, and to which for- 
eign countries have been invited to send exhibits. Engineering 
and shipbuilding will be taken care of, and among the concerns. 
to be represented might be mentioned Messrs. Harland & Wolff,. 
of Belfast, the White Star Steamship Line, the Cunard Steam- 
ship Company, the Royal Pacific Steam Packet Company, and the 
Babcock & Wilcox Company. The main building will have an 
octagonal court, 215 feet in diameter, surrounded by a corridor 
into which open four radial wings, each 164 feet long and 80 feet 
wide. 
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The Engineering Societies Building. 

During the past twenty years the project has been frequently 
discussed and agitated of bringing together in one building, with 
proper facilities for offices, library, auditorium, meeting rooms, 
etc., the various engineering societies that make their head- 
quarters in New York City. In February, 1903, Mr. Andrew 
Carnegie gave $1,000,000 to erect a suitable union building. One 
year later, when the plans and estimates showed that a larger sum 
would probably be required to carry out the work on an adequate 
basis, Mr, Carnegie in a further letter, addressed to the Amer- 
ican Institute of Electrical Engineers, the American Society of 
Mechanical Engineers, the American Institute of Mining Engi- 
‘neers, and the Engineers’ Club, increased his sum to $1,500,000 
in their joint behalf. 

The only limitation on the gift was that it should be devoted 
to the erection of a building, the bodies interested buying the 
land. At the outset it was proposed to put up one building on 
Fortieth street, but owing to the difficulties involved in the pur- 
chase of as much land as would be necessary and in combining 
under the one roof all the social and technical functions exercised 
by these organizations, it was decided to erect two separate 
buildings, one for the Club on Fortieth street, and one for the 
three professional societies on Thirty-ninth street, the two build- 
ings to be placed in such relationship and contiguity that access 
from one to the other would be easy and the underlying common 
purpose thus be subserved to the full extent. The division of the 
buildings was accomplished by allotting $1,050,000 to the Engi- 
neering Societies building, and $450,000 to the Club building. 

The site acquired for the Engineering Building is on West 
Thirty-ninth street, north side, between Fifth and Sixth avenues. 
The contract for the construction of the building was executed 
with Wells Brothers Company on July 17, 1905. The corner- 
stone of the building was laid in the eastern wall by Mrs. 
Carnegie on May 8, 1906. Offices were ready for occupancy on 
December 15, 1906; some were in use before the end of the year, 
and the entire building, though not quite finished, was ready for 
use January I, 1907. 

The frontage of the building is 115 feet, and the depth is 90 
feet. ‘The property itself is 125 feet front by 110 feet depth. The 
building laws of the City of New York require that only 85 per- 
cent of the lot area shall be occupied by the structure on it. The THE ENGINEERING BUILDING, NEW YORK, 


A VIEW IN THE SPACIOUS LIBRARY ON THE THIRTEENTH FLOOR OF THE NEW BUILDING. 
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figure for this building is 75.3 percent. Advantage has been 
taken of this limitation to give the building a monumental ap- 
pearance. It is designed in the French style, and rises 13%4 
stories above the sidewalk, to a height of 218 feet 64 inches. 
The exterior is built of limestone up to the auditorium floor, and 
of gray mottled brick and terra cotta above; the whole having a 
cheerful cream tint on all four sides. The treatment is 
restrained and dignified, but without severity. As the lower 
portion is devoted to auditoriums, the middle section to offices, 
and the upper part to the library, an effort has been made to 
accentuate these three separate parts of the building, with happy 
result, as shown by the engraving. The total weight of steel 
employed in building construction is 2,650 tons. All the steel 
work has been covered with from 2 to 4 inches of semi-porous 
terra cotta, and the columns are grouted with concrete. ‘The 
floors are built with terra cotta 6-inch segmental arch construc- 
tion, overlaid -with 5 inches of cinder concrete. All exterior 
walls are furred with a 2-inch terra cotta block, to prevent any 
possibility of moisture being driven through the walls. 
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class are the Inflevible, launched at the Clydebank works of John 
Brown & Co., Limited, and the Invincible, at the Elswick yard 
of Sir W. G. Armstrong, Whitworth & Company., Limited, at 
Newcastle-on-Tyne. All three ships are identical in design, their 
auxiliary machinery is interchangeable, and the turbines in all 
the ships are alike in their general dimensions, so that a turbine 
may be transferred\from one ship to another. ‘The keel of the 
Indomitable was laid on March 1, 1906; the Inflexible on Febru- 
ary 5, and the Invincible on April 2, 1906. All three vessels will 
be completed for service fifteen months hence, nearly within the 
contract time of two years and three months. 

The following are the officially withheld dimensions of the 
Indomitable : 


IE Gneqdnmnenusnuuas éooadodanGeac oes. 530 feet. 

Bread thy ornate eee eee ne 78 feet 6 inches. 
Dradts a. Oe ney eRe ao ech een 26 feet. 

Wma OF Inwill .osccoccvoacccaagoaces 9,660 tons. 
Displacen cn uae eee EE eee Eee i7-25 Omtonss 

BOS COAINGIGME 5 ooccccdocovadcocce 0.558 


BOW VIEW OF THE ENGLISH BATTLE-CRUISER INDOMITABLE, 


The Ship of Mystery. 
BY BENJAMIN TAYLOR. 

The new type armored cruiser Indomitable, in reality a very 
swift battleship, built by the Fairfield Shipbuilding & Engineering 
Company, Glasgow, for the British navy, has been called the “Ship 
of Mystery,” because neither the builders nor the Admiralty 
would supply to the newspapers any details of her structure and 
armament. No warship ever built has excited so much curiosity, 
because of none has so little been known, while so much was 
expected. We are able to supply some particulars of this remark- 
able vessel, which was successfully launched on March 10, on the 
Clyde. The launch was perfect in all the arrangements and in 
the working out of the mechanical details, and the result was a 
triumph of shipbuilding skill. ‘The vessel moved slowly at first, 
and her progress was so uniform that there was no moment of 
anxiety. From the time she began to move until she was all 
afloat was I minute 22 seconds. _ 

The Indomitable is one of three ships of a new class, to have 
great fighting power and high speed. The other two vessels of this 


JUST BEFORE LAUNCHING. 


IFLORISDONTET 4 6ccococcosnoconusooues 41,000 

SS)" s Desrara sm So ia Guooa hoe woes 25 knots. 
Admiralty coefficient ..... oe eae 254 
Coalicapacitysatyloadidrattase eerie 1,000 tons. 
Cost. ee cee Eee: £ 1,744,000 


The Indomitable will have complete broadside armor from bow 
to stern, the maximum thickness being 7 inches, tapering to 4 
inches at each end. ‘his armor extends from under the water 
line to near the upper deck. The guns are within 7-inch bar- 
bettes, and have large armor hoods. ‘There will be numbers of 
machine guns for defense against torpedo attack. 

The propelling machinery is of the Parsons steam turbine type. 
Steam is supplied from Yarrow watertube boilers. There are 
four shafts, as in the Dreadnought. On each of the two inner 
shafts is a cruising turbine, a low-pressure ahead and a low- 
pressure astern turbine, while on each of the outer shafts is a 
high-pressure ahead and a hiyh-pressure astern turbine. For 
low powers the steam passes through three turbines before en- 
tering the condenser. The blades of the turbines vary in length 
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from less than I inch up to 16 inches. ‘There is a longitudinal 
bulkhead dividing the port and starboard engine rooms, in each 
of which are five turbines and a condenser. 

The design of the Indomitable marks a great departure from 
preceding ships. ‘The line of demarcation in the work of the 
battleship and cruiser has been that the one was designed solely 
for taking part in the line of battle, and the other was intended 
as a commerce protector or scout. The great advances made in 
recent years in connection with munitions of war now necessitate 
modifications in tactics, and even in strategy. ‘The effect is now 
to bring about an assimilation in the designs and possible service 
of each. Wireless telegraphy has greatly affected the work of 
the cruiser, and has simplified the duty of protecting commerce. 
British cruisers will’hereafter follow tactics associated with the 
maintenance of the command of the sea, and will work in squad- 
rons, but they will also undertake reconnaissance in force. ‘The 
combined risks are great, and demand high gun power along 
with speed. Therefore the Jndomitable and her consorts will be 
better equipped than any of their predecessors, being equal to the 
best battleships, and superior to nearly all ships, in gun power, 
and also in protection. 

In armament the advance is enormous. ‘The Australia had 
9.2-inch guns, as have the Cochrane and Minotaur, but the earlier 


The bow guns are on the center line forward, and on the same 
high level there is amidships on each broadside a pair of 12-inch 
guns in barbettes, not in the same athwartship line. ‘The barbette 
on the port side is sufficiently farther forward than that on the 
starboard side to enable all four amidship guns to fire on either 


THE BATTERY ARRANGEMENT OF THE INDOMITABLE CLASS. 


side. The broadside fire of the new ship is thus immensely 
superior to that of any other, being 381,576 foot tons. ‘There is 
a corresponding gain in bow and stern fire, as the ship will be 
able to fire six 12-inch guns ahead and six astern, 

These qualities have been earned at considerable cost. ‘The 
length of the Indomitable is 30 feet greater than that of any pre- 
ceding British cruiser, and the displacement is 2,650 tons more 
than any predecessor. The leading particulars of notable British 
cruisers are given below: 


THE INDOMITABLE JUST BEFORE LAUNCHING, SHOWING THE TWO RUDDERS, AND TWO OF THE FOUR PROPELLERS. 


weapons of this caliber had a muzzle energy of only 8,622 foot 
tons, against 20,685 foot tons of the present gun of the same bore. 
The 6-inch gun has ceased to be regarded as satisfactory for 
primary armament. It was found that the disturbance of the air 
around a ship in consequence of rapidity of fire caused refraction 
of light to such an extent as to prevent accurate aim, so that 
there was set a limit to the rapidity of hits in a given time. 
When the unity of caliber was fixed, and it was realised that the 
refraction put a limit to rapidity of fire, it was resolved to adopt 
all 12-inch guns in the latest ships. The armament of recent 
cruisers has thus varied: 


Guns. Foot Tons 

12-in. 9.2-in. 7.5-in. 6-in. one round. 
Good IBNOPE. soococcoccace ae 2 a6 16 82,700 
IDGRGEB! 600d000660b00006 a; He A 14 46,084 
COBGHIC 50000000000 000+ ‘6 4 161,470 
LYORORBPIP | obacosccancec | Dra: a0) 176,140 
TRHORHOWE 600000000000 8 ae 381,576 


All the guns of the Indomitable can fire on either broadside. 


Displace- Designed 
Length. ment. Speed. Cost. 
Name. Date. Feet. Tons. I.H.P. Knots. £ 
Australia 1889 300 5,000 8500 18.5 258,000 
BOOP nccccccac 1890 360 7,350 12,000 20.5 410,980 
LDYOUC. s0000000 1896 435 11,000 16,500 20.5 554,800 
Terrible 1895 500 14,200 25,000 22.5 708,600 
CREE) sc0cc000c 1899 440 12,000 21,000 20.75 749,000 
Good Hope I90I 500 14,100 30,000 23.5 990,000 
IDOREGHS. osdoooc 1902 440 9,800 22,000 23.0 715,900 
Cochrane ...... 1905 480 13,550 23,500 23.0 1,129,500 
Minotaur ...... 1906 490 14,600 27,000 23.0 1,410,000 
Indomitable .... 1907 530 17,250 41,000 25.0 1,744,000 


In 1889 the armor belt was discontinued, as it was considered 


less efficient than heavy protective deck plating. 


From 1890 to 


1899 the cruisers were all built without side armor, but with deck 
plates, which attained a maximum thickness in the 6-inch curved 


deck of the Terrible. 


The process of hardening armor by 


cementation and chilling gave material with higher resistance to 
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penetration by projectiles, and in the Cressy side armor was again 
adopted, but at the same time metals of higher tensile strength 
were available. The proportion of the displacement absorbed by 
the hull has thus decreased. In the Diadem it was 63.5 percent; 
in the Donegal it was 60 percent; in the Cochrane it was reduced 
to 59 percent; in the Minotaur 56.3 percent; and in the Indomit- 
able 56 percent, 

The earlier ships had proportions of 6 of length to 1 of beam, 
the later ships have about 7 of length to 1 of beam, though the draft 
is now limited to 26 feet. Greater length allows of a finer form, 
and improves the speed for a given power, therefore, a higher 
propulsive efficiency is realised in the later ships. The Donegal, 
of 440 feet in length, required 2.25 horsepower per ton of dis- 
placement to get 23 knots, while the Cochrane (480 feet) got the 
same speed for 1.73 horsepower per ton. ‘The Jndomitable is to 
get 25 knots for 2.38 horsepower per ton of displacement. 


POINTS OF INTEREST IN CONNECTION WITH THE 
DESIGN, BUILDING, AND LAUNCHING OF THE 
LUSITANIA.* 

BY W. J. LUKE. 

When the decision to build the two vessels now being con- 
structed for the Cunard Steamship Company was made, the num- 
ber of large fast transatlantic liners was seventeen, and the princi- 
pal particulars of the five fastest are set out in the table. 

The conditions which it was demanded should be fulfilled were 
somewhat in advance of what was eventually found to be reason- 
ably practicable; in the end, after the Cunard Company had in- 
stituted a committee of inquiry into the question of turbine pro- 
pulsion, and after prolonged and valuable assistance from the 
Admiralty officials through the testing of models in the Haslar 
experimental tank, it was decided that the dimensions and princi-__. 
pal particulars were to be as follows: 


N 


THE STEAMSHIP FIDO, BUILT BY EARLE’S SHIPBUILDING AND ENGINEERING COMPANY, LIMITED. 


The Steamship Fido. 


On the 16th day of March, 1906, the steamship Fido was 
launched from the yard of Earle’s Shipbuilding and Engineering 
Company, Limited, Hull. This ship has been built to the order 
of Thomas Wilson Sons & Company, Limited, and is intended 
for their Newcastle trade. The principal dimensions are: 
Length, 178 feet; breadth (molded), 29 feet 6 inches; depth 
(molded), 14 feet 10 inches. 

The vessel is constructed of steel to British Corporation high- 
est class, and to the Board of Trade requirements. She has a 
long poop and topgallant forecastle, two pole masts of steel, 
fitted with strong derricks, and all necessary cargo gear. "There 
are three steam winches of Lynn & Company’s special make. 
steam windlass by Clark, Chapman & Company; steam steering 
gear by Amos & Smith, and hand steering gear by Hastie & 
Company. 

A steel deck-house has been provided on the fore end of poop 
for chart-room and steering gear. ‘The captain, officers and 
engineers are berthed in the poop ’tween decks, each having com- 
modious rooms. ‘The forecastle has been fitted up to accommo- 
date seamen and firemen. 

The propelling machinery consists of a set of triple expansion 
engines, having cylinders 141%, 24 and 40 inches in diameter, with 
a stroke of 27 inches, steam being supplied by a large single- 
ended cylindrical boiler, working at a steam pressure of 180 
pounds per square inch. James FISHER. 


787 feet. 

760 feet. 
87 feet 6 inches. 
60 feet 414 inches. 


Length over all 
Length between perpendiculars 
Breadth molded 
Depth molded to shelter deck amidships.... 


Displacement at 32 feet 6 inches draft..... 36,440 tons. 
a ieee E sales E 
: = S ae) gs 
g ae 3 Se Se 
o oO sg oi LN 
q 2s 3 Vii gs 
2) is) Q ‘ae U 
M NM 
ft. in te; Tho ft. ft. ft. in 
Length over all...........- 622 0 648 6 684. 663 706 6 
ILEEBIN 186 VS oc000000000000 600 0 | 625 663 = 678 o 
JESREXAANG § Goocvos00nb00000 +. 65 3 66 67 66 72 0 
Molded depth,............. 41 6 43 44 43 44 2 
Ordinanysidratteermerresrrte 25 0 28 29 29 29 6 
Displacement, tons ........ 18,000 20,880 23,620 21,300 26,500 
Reputed speed, knots...... 22 22-8 23°5 235 23-5 
lings hd sHennonoodgoaoocdebdEs 30,000 32,000 36,000 36,000 | 39,000 
Grate surface, sq. ft......... 2,630 2,618 2,188 2,702 3,121 
Heating surface, sq. ft..,.: 82,000 84,285 85,468 93,865 107,643 
Open Open Howden’s|} Open Open 
Type of draft, ..... , Stokehold Stokehold Forced }|Stokehold} Stokeholdi 


4 *Read before the Institution of Naval Architects, March 21, 1907. 
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The contract for the Lusitania was placed with John Brown & 
Co., Ltd., of Sheffield and Clydebank, who are builders of both 
hull and machinery, and the contract for the sister vessel, the 
Mauretania, was placed with Swan, Hunter & Wigham Richard- 
son, Ltd., of Wallsend-on-Tyne, with machinery in this case by 
the Wallsend Slipway Company. The subsequent particulars have 
exclusive reference to the former vessel, though it will of course 
be at once apparent that for sister ships building for the same 
owners, at the same time, very many of the particulars and details 
are common to the two cases, 

The building berths at Clydebank are situated on the northern 
side of the Clyde, opposite to the mouth of the small tributary 
the Cart. The expanse of water into which launching takes place 
is, however, not unrestricted, and for this reason, as well as taking 
the present slope of the berth into consideration, it was decided 
to lay the keel at a slope of 7-16 inch per foot, and to arrange 
for a launch at a mean slope of 51-100 inch per foot. ‘These 
figures enabled the vessel to be placed at a satisfactory height 
from the ground, while excessive height of blocks at any place 
was avoided; and with the probability of a launch in moderately 
warm weather, it gave enough slope to the ways to promise a suc- 
cessful launch without undue chance of exposing the vessel to 
risk in the restricted available waterway. Careful attention was 
given to piling the ground at the places where heavy pressure 
would necessarily come upon it in the launching operation. On 
other parts of the berth no special precautions were required, as 
the ground was well consolidated, and the size of ship in relation 
to the estimated weight of material worked in before launching 
made it sufficiently evident that the vessel would not be (in this 
sense) heavy. For this reason, too, the keel blocks were spaced 
and constructed in normal fashion. 

It was decided that, on the basis of mild steel construction, the 
materials of the hull should not be subjected to a stress exceeding 
10 tons per square inch. The calculations in this connection gave 
consideration to the possibility of the vessel’s meeting with waves 
of her own length, and whose height from trough to crest would 
be one-twentieth of the wave length. 
inertia of section such parts were included (or omitted) as had 
previously been customary. In view of the fact that no attempt 
was made to make any estimate of the stresses due to pitching 
and ’scending or of heaving, the stress of I0 tons previously men- 
tioned must be considered purely comparative in amount. 

The preliminaries having been thus adjusted, calculations were 
proceeded with, the results making it apparent that the maximum 
bending moment (of slightly over one million foot tons) occurred 
in the condition when nearing port with bunkers almost empty. 
The stress is one of hogging, the corresponding sagging stress 
being only about half this amount. It may be remarked that the 
corresponding bending moments in a load condition, assumed at a 
displacement of about 20 percent in excess of the arrival displace- 
ment, are slightly less for hogging, and for sagging are not very 
different from the case previously considered. 


SCANTLINGS. 


The structural details, in so far as they are usually determined 
on the midship section, were, in consequence, got out for mild 
steel on the basis of these calculations. In view of the fact that 
the severest stresses were such as put the upper works in tension, 
it was determined to adopt high tensile steel of reduced scantling 
in these parts, provided such material could be produced of satis- 
factory quality. The investigation into this matter occupied some 
time, but fortunately, owing to the position in which it was in- 
tended to use the new material, no hindrance to the progress of 
work resulted from this investigation. In the end, it was demon- 
strated that a satisfactory material could be produced, whose 
~average ultimate tensile strength was at least 20 percent greater 
than the average for the usual quality of mild steel, and in con- 
sequence a reduction in certain scantlings of 10 percent from the 
scantlings fixed for mild steel was adopted. ‘This reduction not 


In the calculation for . 


only caused considerable saving in weight, but made for better 
riveting, owing to the thinner plates and smaller rivets used. 

It also has the effect of lowering the neutral axis of the trans- 
verse section, and increasing the stress on the material beyond 
the accepted limit for mild steel, but this increase of stress comes 
entirely on high tensile steel, and is very moderate in amount. 
Full details of the calculation for the moment of inertia of the 
section are given subsequently ; the midship section is illustrated, 
and the list of scantlings is appended. 

It will be noted that five continuous longitudinal girders are 
adopted, viz., the center keelson, the margin plates, and the fifth 
girder on each side. The watertight division of the ballast tanks 
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MIDSHIP SECTION OF CUNARD STEAMSHIP LUSITANIA. 


is made by the center keelson and the margin plates only (in 
association, of course, with watertight floor plates), no attempt 
being made to make watertight the intermediate continuous longi- 
tudinals. 

The floor plates are spaced at 32 inches centers for a length of 
about 300 feet amidships; at the ends the spacing is 26 inches 
forward and 25 inches aft, the closing in being gradually performed. 
They are 60 inches deep amidships, and have a maximum width 
at the margin plate of 48 inches, this latter point being to some 
extent governed by the joint effect of the convenient depth of 
bottom worked to in association with the adoption of a level 
margin at the height chosen. In association with the continuous 
longitudinal keelsons previously noted, it will thus be seen that 
the floor plates are in one length from the middle line to the fifth 
keelson, and from thence to the margin they are also in one 
piece, this arrangement leading to convenient floor plates below, 
and to the avoidance of inconvenience at the turn of the bilge. 
They are generally 10-20 inch thick, except under the boiler stools, 
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in which case (following a common precedent) they have been 
made 2-20 inch thicker. It may incidentally be mentioned that, 
owing to the great depth and the comparative closeness of the 
frames, the lightening holes in the longitudinals are arranged 
with their larger dimension placed vertically, and one has there- 
fore the rather curious experience of being able to walk with 
comfort through each frame space of the ballast tanks. The 
frames and reverse bars up to the margin plate are joggled to 
avoid the necessity for slip irons. 

The flat plate keel is in three thicknesses, as shown. It will be 
seen from this sketch that the connections of the parts forming 
the center girder are arranged in the usual manner, the only 
points which are unusual being the connection of the garboard 
plates to the flat keel plates, and the fact that the longitudinal con- 
necting angles have no butt straps. All the plates in this com- 
bination are at ieast 32 feet long; they have well shifted butts, 
and the whole of the riveting is performed by hydraulic power. 
Having regard to the great necessity of securing fair holes, only 
the inner thickness of keel was punched, and the plates being 
assembled correctly, the holes through the remaining thicknesses 
were drilled in place. The plates were then separated, and drill- 
ings, etc., removed from the faying surfaces; the edges of the 
holes were slightly reamed, and the whole reassembled for rivet- 
ing. ‘The connecting bars for the center keelson were riveted 
first and before the garboards were put in place; experience in 
the Caronia and Carmania (where a somewhat similar keel con- 
struction has been adopted) showed that the closing power of the 
hydraulic riveter was such that it was necessary to get the 
garboards in place before any other riveting on the flat keel was 
proceeded with, and this course had to be followed. The gar- 
boards were therefore got into place at a very early stage of the 
work, and before any transverse frames were erected; the rivet- 
ing machines were naturally of very large gap, and the necessity 
for keeping them within practical limits has led to the adoption 
of a width of plates in this connection, which (but for this ex- 
planation) might be considered rather low. It will be noted in 
passing that this combination of keel plates avoids the necessity 
of butt straps, which fact was considered of some importance— 
at least as regards the straps on the outside. 

The next point which deserves notice is the shell plating on 
the lower part of the bottom. ‘This plating is worked clinker 
fashion, the frame bars being joggled to avoid the use of tapered 
slips, and the plates are lapped in the way shown for convenience 
in riveting. A large portion of the shell riveting, in fact nearly 
all of it to the turn of the bilge, has been done by hydraulic power, 
and as the closeness of the frames and floors made it quite im- 
practicable to use machineg of large gap, no course was open but 
to lap the plates as shown. Each strake could in this way be 
riveted right up to the edge seam connecting to the next strake 
to be brought on. In this lower portion of the bottom, the edge 
seams are double riveted, and the butts have double straps, the 
outer being double, and the inner treble riveted, with openly 
spaced rivets in the third row. The edges of the outer straps are 
slightly chamfered. The whole of the riveting in the double 
bottom for connecting the transverse and fore-and-aft framing 
is performed by hydraulic power. ‘The inner bottom plating calls 
for no special remark; the riveting is necessarily performed’ by 
hand. 

From a little above the turn of the bilge the plate edges are 
sheered in lines approximating to the sheer of the ship, and the 
strakes below are worked as stealers into the edge of the lowest 
of the parallel strakes, thus avoiding, an excessive number of 
narrow strakes at the bow and stern. A little care was necessary 
in carrying out this disposition, to arrange that each bilge keel 
could be worked entirely on one strake, and in this way long and 
awkward crossing of lines of rivets in plate edges was avoided. 

In the wake of the engine rooms the framing is considerably 
‘deeper than in the remaining portion of the bottom, and additional 
fore-and-aft girders are introduced in order to provide beds of 
suitable height and stiffness for the propelling machinery. A 


typical section (in outline) is shown. It is obvious that the 
arrangement is applicable only to this case, and would require 
to be varied according to the number, width, and height of the 
shafts, the size of the machinery and the method of supporting it. 

The frames above the margin are formed of channels 10 by 
20-40 by 4 by 4 by 23-40 inches for 3-5 length amidships to 9 by 
20-40 by 4 by 4 by 23-40 inches, secured by heavy brackets to the 
margin plate and fortified by web frames averaging four frame 
spaces apart. ‘These channel frames are continuous from the 
margin plate to the shelter deck. 

The shell plating above the turn of the bilge is worked with 
lapped edges and with lapped butts where in one thickness. The 
plates are generally about 33 feet long, that is, twelve frame 
spaces, plus the lap of the butt; the edges are treble riveted and 
the butts quadruple riveted. A considerable portion of this plat- 
ing is of high tensile steel, as is shown, the lightly hatched parts 
being of one thickness only, and of the same scantling as would 
have been adopted for mild steel, the more heavily hatched por- 
tion being in two thicknesses and of reduced scantling, in con- 
sideration of the strength of the material. Throughout the region 
of doubled thickness, hydraulic riveting was adopted. The edges 
are treble riveted, and the butts of the doubled portion are 
strapped outside and inside at butts of the outside plates, the 
outer straps taking three rows of rivets, and the inner straps four 
rows; the thicknesses of the straps are reduced on account of the 
doubling. The butts of the inside plates are strapped on the 
inside and quadruple riveted. 

All the holes in the high tensile steel were drilled, and more 


-than usual care was adopted to clean off all drillings, etc., from 


the faying surfaces, and to ream the edges of drilled holes. As 
it was not convenient to remove the plates far from their location 
on the side to perform this operation, a special hand tool was de- 
vised, which, with a few smart turns, reamed at once both edges 
of the hole under treatment, and was found to give every satis- 
faction in its use. Very great care was taken in arranging the 
butts and edges of this work, in relation to the sidelights, etc., 
coming through this thick plating, and in addition a very uniform 
system of tack riveting was adopted for the purpose of getting 
the plating of this member of the strength girder united over its 
whole extent, as uniformly as practicable. The beams have 
forged knees for the sake of lightness. 

The deck plating is also shown on the section. A considerable 
portion on the shelter deck, and a less extent of that on the upper 
deck, is of high tensile steel. The whole of the doubled portion 
on the shelter deck, and the stringer on the main deck in wake 
of the doubled high tensile plating on the side, is hydraulic riveted. 
The remaining deck plating is principally of such a nature as is 
necessary to provide suitable floorings, and occupies only a 
secondary place as regards the structural strength of the vessel. 
The large openings in the decks, viz., funnels and ventilators, are 
arranged, as far as practicable, in the same fore-and-aft lines, 
so that important strakes of plating are run through for long 
uninterrupted lengths, and these openings have heavy doublings 
and well rounded corners. 

The main bulkheads are formed of high tensile steel, 10-20 inch 
thick in the lower parts, and 9-20 inch thick up to the main deck. 
Above this they are 6-20 inch thick, also of high tensile steel. 
There are eleven main transverse bulkheads, and the subdivision 
is carried considerably further by the longitudinal bunker bulk- 
heads, by the two bulkheads in the engine room, and by the partial 
bulkheads in the coal bunkers. ‘The midship section shows how 
the longitudinal bulkheads are stiffened and braced to the side. 
These engine room bulkheads, being connected to the longitudinal 
bunker bulkheads, and of strong construction, form valuable 
girders contributing to the strength of the ship, and, as they are 
well stiffened and braced, they are kept up to their work. The 
main transverse bulkheads have vertical channel stiffeners on one 
side 12 by 3% by 3% by 11-20 inches to lower deck, and flanged 
stiffeners above, and on the same side horizontal girders 32 inches 
broad, with a face channel 9 by 10-20 by 4 by 4 by 23-40 inches. 
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The stem is of cast steel, and is rabbeted to receive the shell 
plating. The sternpost is a steel casting suitably shaped for sup- 
porting a large balanced rudder such as is fitted. ‘The rudder 
is composed of three steel castings, and the rudder head is of 
forged steel; all the parts are connected by horizontal flanges, 
well rabbeted and heavily bolted. The rudder area is 300 square 
feet; there is one remoyable pintle, and the steering gear (in 
duplicate) is below the normal waterline. ‘I'he spectacle eyes are 
of cast steel, the two after being riveted to the stern post, and 
those for the outer shafts being well incorporated with the frame- 
work of the hull at positions about 90 feet before the after per- 


pendicular. It may be of interest to note the weights of these 
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remainder 5% inch; base angle continuous 5 by 5 by 42 inch. 
ANGLES.—Under decks in way of pillars, 6 by 5 by 4° inches. 
(To be concluded) 
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The number of steamships using the port of Yokohama during 
1905 was 7,833, the aggregate tonnage being 14,259,520, and the 
average, 1,820 tons. There were also 2,217 sailing vessels, aggre- 
gating 113,546 tons, or an average of 51 tons. Of the steamers, 
2,518 were British, 2,400 Japanese, 1,200 Norwegian, 801 German, 
and 423 American. Of the sailing vessels, all but 64 were 
Japanese. 
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The Institution of Naval Architects. 


Among the papers presented for discussion before the 
March session of the Institution, several were of particu- 
lar interest, and all appear to have been thoroughly prac- 
tical and worthy of attention. One of the most timely 
may be said to be that one which treats of the construc- 
tion and launching of the Cunard express steamer Lusi- 
tania. Among merchant ships, this vessel and her sister 
are today the most prominent examples to be found any- 
where, and their great size and speed render them objects 
of the utmost curiosity to all who have not had an op- 
portunity to follow their construction through its various 
stages. It is for this reason that this paper is of such 


great interest, giving as it does some of the intimate de- 


tails regarding the construction and the launching. 

A paper which excited a great deal of comment in the 
press of both the United States and Great Britain was 
that discussing the influence of machinery on the gun 
power of modern warships. ‘This paper, taking up in 
some detail the question of the design and placing of 
steam turbines, producer gas plants and engines operated 
by crude oil, gives also much attention to details of guns 
and mountings, and of the turrets in which these guns 
are housed, and from which they are fired. The subject 
of weights has received particularly careful attention, 
because this is the one great item dominating the entire 
situation. It is shown how savings in weight of ma- 
chinery due to the utilization of the latest types of ap- 


paratus can be translated into an enhanced battery fire 
by the emplacement of more and heavier guns. 

This question of weight, however, is not the whole 
story. Space comes up for careful consideration, and as 
the newer types of apparatus represent savings in space 
as well as in weight, we find that the added value given 
to the battery is due in part to the doing away with en- 
cumbrances of various sorts, such as funnels when in- 
ternal combustion engines are used. This enables the 
designer to so place his battery as to command wider arcs 
of fire than was formerly the case. In a similar manner 
the magazines may be so disposed in the hold as to 
render easy the transmission of ammunition to the guns 
to be served. The whole problem is one of great com- 
plexity, involving a careful balancing of one interest 
against another; and, representing as it does the highest 
and latest developments in the line of naval construction, 
the interest excited by the paper is no more than natural. 

A paper of great historical interest is that dealing with 
the evolution of the modern cargo steamer. This deline- 
ates the development of the ocean freighter during the 
past thirty-five or forty years, under two separate head- 
ings, showing first how the general appearance of the 
vessel has changed from time to time in the matter of the 
fitting or omitting of forecastles, poops, bridge houses and 
quarter decks. ‘The second portion of the paper is the 
one of greatest interest, dealing with the development of 
these vessels from the point of view of internal struc- 
ture. No attempt is made to go into such special con- 
structions as the turret steamer or the monitor type, nor 
does the hopper type of the Great Lakes enter into the 
discussion. In fact, it is the tramp, pure and simple, 
which has given rise to the entire paper. 

Progress is traced from the time of the single-deck 
tramp of small size up through the two and three-deck 
vessels, with the intermediate types, showing longitudinal 
stringers, web frames and deep frames fitted in lieu of 
deck beams and decks. ‘The final point of development 
reached is that in which the holds are cleared of the great 
bulk of the stanchions, these having been supplemented 
in each case by a large box or girder stanchion carrying 
a girder along the top to stiffen the deck beams and the 
structure as a whole. 


Marine Disasters. | 

We have had occasion a number of times recently to 
call attention to the necessity for some legislation looking 
to the safety of steamers and other vessels plying in 
narrowly constricted waters. This, of course, applies 
equally well to those operating upon the high seas, but in 
the latter case the immediate danger of collision is much 
more remote, and, in general, the subdivision of vessels 
to meet the consequence of such collision is more carefully 
carried out. 

In a number of cases, we have referred also to the 
necessity of providing effective means for extinguishing, 
or at least checking, a conflagration upon a floating 
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structure. A very serious accident of the latter character 
occurred on the Hudson river on the evening of April 5, 
though fortunately without loss of life. The steamer 
City of Troy, built in 1877, and recently largely remod- 
eled, was entirely destroyed by a fire, the origin of which 
is obscured in mystery. It was said that this steamer 
carried double the amount of hose and fire hydrants 
required by the rules of the Supervising Steamboat 
Inspectors ; and yet, in spite of this elaborate precaution, 
the crew, efficient though the event proved it to be, was 
utterly unable to cope with the situation. The ship was 
constructed rather flimsily, being almost entirely of wood, 
and appears to have had no fire breaks of any description. 
As a result the consuming element was able to run over 
the entire structure in an incredibly short space of time, 
and it’was due only to the nerve, coolness and training of 
the officers and crew that a large casualty list was avoided. 

We feel that we have worn almost threadbare the 
subject under discussion, in so far as urging relief is 
concerned. It is of so much importance, however, and 
affects more or less directly and very seriously so many 
interests, that we feel called upon to reiterate our convic- 
tions in the matter from time to time, in the hope that 
eventually something may be accomplished to put an end 
to a great majority of the cases such as that described. 

In connection with the general subject comprehended 
in our heading, a development which may not be entirely 
new has recently been noticed in the partial salvage of 
ships which have been stranded in a way which would 
formerly have been considered absolutely hopeless. The 
general subdivision of large steel vessels into a number 
of separate watertight compartments makes it entirely 
feasible for any one or any number of those compart- 
ments to be floated independently of the others, and it 
has happened in two or three cases recently that a 
valuable ship which had run aground in such a way as to 
preclude all possibility of being pulled off, has been cut 
in two, and such portion as could be saved has been 
towed to port, where the missing section is to be replaced 
by means of a new structure. 

The most notable of these cases is that of the White 
Star liner Swevic, which was torn apart by dynamite in 
order that the after half might be floated and become 
part of a new ship, presumably of the same name. A 
similar case has resulted from the wrecking in the same 
neighborhood of the steamer Highland Fling, the bow of 
which was so securely held by the rocks off The Lizard, 
that it could not be removed. The ship was cut in two 
just forward of the bridge, and the stern, kept afloat by 
the subdivision above mentioned, was towed to a dry- 
dock, where the work of fitting in a new bow has been 
progressing. It has been suggested that this method 
might well be adopted in the case of the Great Northern 
steamship Dakota, wrecked off the coast of Japan. The 
ship cost about $3,000,000 (£617,000), and if a large 
enough section could be saved to warrant the placing of 
a new bow, it seems probable that the effort would be 
well justified by the result. This would not give a new 
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ship, and it would require a large amount of work to 
give back the old ship, but it would doubtless be better 
than to abandon the vessel altogether, particularly in 
view of the fact that she was so new (less than two 
years old) and consequently had been but slightly im- 
paired in efficiency by the wear and tear of daily service. 


Great Britain’s Battle Cruisers. 

We have adopted the above designation for the three 
remarkable cruiser battleships which have just been put 
into the water for the British navy. The Indomitable is 
described in another column, and, with her sister ships, 
Inflexible and Invincible, a squadron is formed which is 
of the utmost strength in both battery power and speed. 
Each of these ships has a broadside heavier than that of 
any other vessel afloat, with the sole exception of the 
Dreadnought, and their speed of 25 knots is far in ad- 
vance of that of any warship larger than a torpedo vessel 
or scout. ‘The combination, of course, was not obtained 
without some sacrifices in other directions, such as thick- 
ness of armor, and it required the large displacement of 
17,250 tons. It is a combination, however, which cannot 
be approached by any design on the boards of any of the 
other naval powers, and as such goes a long way toward 
assuring to the British Empire greater naval supremacy 
and security than has heretofore obtained. 

The theory of this design is said to rest on the para- 
mount need of securing at the earliest possible moment 
accurate information as to the strength and movements 
of an enemy’s fleet. The use of wireless telegraphy has 
enabled this enemy to extend his scouting screen of de- 
troyers and scouts to such a distance from the main body 
of the fleet that it would be extremely difficult for a 
scout of the ordinary type to get within touch of the 
heavier fighting units, or to obtain much information as to 
their numbers or whereabouts. This being the case, a type 
has been evolved which will be able to brush aside the 
smaller scouting force of the enemy, and to push home 
a reconnaissance in force, thereby determining the full 
strength of the opposing fleet. The extreme speed of 
these vessels will enable them to accept or decline at will 
a combat with the principal units opposed to them, while 
the tremendous broadside of eight 12-inch guns would 
enable them to acquit themselves well in any such en- 
counter which might take place. 

In view of the use to which these vessels are to be put, 
and of the high speed which they are to attain, they have 
been officially designated as armored cruisers. Possess- 
ing, however, as they do, a battery superior to that of 
nearly all battleships in the world, it goes without say- 
ing that each could take its place in the line of battle, and 
perform the functions usually accredited to the slower 
moving units of the battle fleet. From the point of view 
of battery, they are unquestionably battleships; while 
their thin strake of armor and their unprecedented speed 
would tend to place them in the ranks of armored 
ertiisers. This dual personality, so to speak, has induced 
us to cal] them, as above “Battle Cruisers.” 
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ENGINEERING SPECIALTIES. 


A Large Chain Cable. 


What is said to be a record in size of cable constructed in 
1906, has been manufactured by Brown, Lenox & Company, of 
Pontypridd. It was for the Japanese government, and the links 
are forged of material 4 inches in diameter. The weight of each 


common link is 200 pounds, while the end links weigh 300 pounds. 
The shackles are especially heavy, weighing 563 pounds each. 
Some idea as to the size of the chain may be obtained from the 
photograph, which shows a man standing beside it. 


; An Oil Fuel Burner. 


Experiments have been carried out with this burner at the 
works of the manufacturer, J. A. Curle, Limited, Homer-road, 
South Hackney. The oil-used is a cheap and crude by-product. 
The burner will consume equally well any of the ordinary heavy 
oils. That a high temperature is attained is sufficiently indicated 
by the fact that two burners of quite moderate size maintained 
in a molten state a bed of glass weighing about 7 tons, and some 
18 inches deep. 

The chief interest of the burner lies in its suitability for steam 
raising. A strong point in its favor for such a purpose is the 
ease with which it is lighted. With everything starting cold, 
the burner was lighted with a piece of paper. The fuel is 
atomized by an air jet, and there is no vaporizer or anything of 
the kind to heat up. After the burner had been at work for a 
short time, and there was 20 pounds on the steam gage, the air 
was shut off, and steam turned on in its place, when the burner 
continued to work as before. ‘Two sizes of burner were used. 
Those of the larger size consumed 3% gallons per hour each, 
while the smaller took 34 gallon. The volume of air through the 
larger was about 25 cubic feet, and through the smaller about 
10 cubic feet per minute, at a pressure of 18 pounds, which is 
necessary only where a high localized heat is required. For boiler 
work a much reduced volume and pressure would be sufficient. 


One compressor driven by a 15-horsepower motor runs six large 
and five small burners, consuming in the aggregate about 22 
gallons per hour. The burners are small, the larger measuring 
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only 10 inches over all by 134 inches diameter, and the smaller 
5 inches over all by 114 inches diameter. 

The air enters in two places. It comes right through the small 
central hole, and effects atomization, and it reaches the atomized 
fuel through the larger hole just as it is issuing. It here mixes 
with the fuel, and promotes combustion. ‘The burner can be 
regulated down to about one-quarter of its normal consumption 
by the movement of the inner tube, which is actuated by a dif- 
ferential screw. 


e 


B The Braender Bilge Siphon. 


This siphon is an automatic device for keeping the holds of 
vessels in a dry condition. It can be placed in a narrow space, 
and can be so adjusted as to remove bilge water at any desired 
height from one to twelve feet, with 50 pounds pressure, and 
if desired it can then be forced as high as 30 feet. As soon as 
the water reaches the height at which it is desired to be removed, 
the pressure exerted by the float opens the valve to full area, and 


steam is given full sway, causing a vacuum and drawing the 
bilge water at once to the siphon, whence it is discharged 
at the rate of from 1,500 to 3,000 gallons per hour, according 
to the size siphon used. When on the point of: stopping, the 
valve closes easily and automatically,.and its action is not dis- 
turbed by the rocking of the vessel. ; 

Simplicity of construction and operation, and reliability of 
action, coupled with a nominal cost for installation and main- 
tenance, commend this device to the service of shipowners and 
mariners. It is placed upon the market by Philip Braender, 143 
W. 125th street, New York. 
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A New Oil Filter. 
The Oil and Waste Saving’ Machine Company, of Phila- 


delphia, is manufacturing a turbine centrifugal oil filter, 
constructed on an entirely new principle, for cleaning 
oil, It is operated with a steam turbine, which re- 


quires no care except to turn the steam on and off. This oil is 
run into the filter through the shaft of the turbine, while in 
operation. It is then sprayed on the filtering cloth and filter 
paper, which is revolved by the turbine. ‘The centrifugal force 
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carries the oil through the filtering materials, over the cones, 
to the outlet. 

The oil continually passes through clean filtering material, for 
the reason that as soon as the filtering materials become dirty 
or dammed up at the point where the first material is exposed, 
or near the spray, it then takes a new course through the clean 
filtering materials. ‘This is a great advantage over the old filter- 
ing processes, as in all of them the filtering materials are all 
exposed to the dirt in the oil at once. ‘The filter can be taken 
apart in a few minutes and the filtering materials cleaned and 
used over and over again, with the exception of the paper 
through which the oil passes, and this is so cheap it is not worth 
re-using. 


The Lucas Pneumatic Sectional Expander. 

A new power spring expander is being placed upon the market 
by W. H. Dangel & Company, 140 Dearborn street, Chicago. It 
is the invention of D. A. Lucas, and was designed for the pur- 
pose of expanding boiler flues rapidly without injury to the 
tube sheet. It has the same general contour as the Prosser type 


of spring expanders, but the taper of the pin or mandrel is much 
greater in order to prevent any sticking in the sections. 

The expander is operated by a small sized pneumatic hammer, 
and works the flue rapidly in the sheet without working the 
sheet. It is claimed that the life of a flue sheet will thus be 
lengthened, since there will be fewer cracks between the bridges, 
and less elongation in the tube holes. The tool is made of high 
grade tool steel, and with a view to durability is carefully fin- 
ished and tapered. The 2-inch size is 8 inches long over all. 


It has been announced by the Director of Naval Construction 
of the German navy that in the future it will be the policy of 
that navy to make extended use of steam turbines for the pro- 


International Marine Engineering. 


Tne ee ee 


209 


pulsion of ships. Experiments with the cruisers Liibeck and 
Hamburg, the former of which has turbines and the latter 
reciprocating engines, have shown beyond doubt the general 
superiority of the turbines. It is recognized that there are cer- 
tain disadvantages, among which are an inability to stop as 
quickly as the reciprocating engine when running at full speed, 
and also a present additional cost amounting, so it is said, to. 
about 80 percent. This latter figure will doubtless be much re- 
duced as turbines become standardized. 


TECHNICAL PUBLICATIONS. 


Statistical Abstract of the World. By Henry Gannett. Size, 
3% by 6 inches. Pages, 84 + viii. New York, 1907. John Wiley 
& Sons. Price, 75 cents, bound in cloth. (London, Chapman & 


Hall, Ltd. Price, 3s, net.) : : 
The book consists of tables showing area and population for 


most of the civilized countries of the earth, the population being 
classified by race, language, sex, birthplace, literacy, school at- 
tendance, conjugal condition, and religion; population of large 
cities ; rates of increase of population; vital statistics; illegitimate 
births; defectives; breadwinners; financial statistics, and railway 
mileage and shipping; the mineral productions, including all 
metals and minerals of importance; agricultural products and 
consumption; livestock and fisheries; manufacturing products 
and consumption; wooded and cultivated areas; and foreign com- 
merce by countries and by commodities. 

The figures given are said to be the latest obtainable, but the 
dates for the various figures are not mentioned. Of course, in 
many cases, they would differ throughout any given table, and 
thus would result in complication. Statistics of the most recent 
complete year are given in preference to the average for a number 
of years, as being on the whole nearer to the truth when con- 
sidered from an up-to-date point of view. The figures have been 
drawn from a great variety of sources. 


Questions and Answers from The Gas Engine. Size, 5 by 7 
inches. Pages, 277. Cincinnati, Ohio, 1907. ‘The Gas Engine 
Publishing Company. Price, $1.50 (6/-). 

This book has been compiled from the “Answers to Inquiries” 
column of The Gas Engine, and consists of the most interesting 
and valuable items under this heading during the past eight years. 
These inquiries relate to the design, construction, operation and 
repair of gas and gasoline (petrol) engines for stationary, marine 
and automobile use, the answers having been made by some of 
the best recognized authorities on the various subjects in Amer- 
ica and Europe. 

The work is divided under seven headings, covering theory of 
design; mechanical design; marine design; automobile questions; 
producer gas questions; general questions and trouble inquiries. 


American Shipbuilding Returns. 

Under date of March 31 the Bureau of Navigation reports 
the construction during March of 81 vessels, aggregating 72,966 
gross tons. Of these, 13 vessels amounting to 66,059 tons, or an 
average of 5,081 tons, were steamers built of steel. Nine of the 
thirteen were built on the Great Lakes, accounting for 56,251 tons, 
or an average of 6,250. The remaining four, aggregating 9,808 
tons, and averaging 2,452, were built on the Atlantic coast. Of 
the vessels built on the Great Lakes, six exceeded 6,300 tons each, 
averaging 7,007. 

The construction for nine months, ending March 31, included 
679 sail and steam vessels, aggregating 280,201 gross tons. This 
makes an average of 413 tons. Of this total, 81 vessels, of 
232,264 tons, were steel steamers, averaging 2,867 tons. ‘This 
compares with a total of 744 vessels of 242,931 gross tons during 
the corresponding period of the previous year, averaging 326 tons. 
In this total were included 76 steel steamers amounting to 193,891 
tons, or an average of 2,551 tons. The percentage of tonnage 
of steel steamers to total tonnage was 82.8 for the nine months 
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just ended, and 79.8 for the corresponding previous period. In 
addition to the totals above mentioned, there were constructed in 
the latter period, 258 canal boats, barges and scows, aggregating 
64,217 tons gross, or an average of 249 tons. In the previous 
period, there were also built 258 such unrigged vessels, aggregat- 
ing 51,371 tons, or an average of 199 tons. The total construcc- 
tion for nine months thus appears to be 344,508 tons in 1907, or 
an average of 38,279 per month, as against 294,302 tons in 1906, 
or an average of 32,700 per month. 


Obituary. 

William L. Guillaudeu, president for eight years of the Old 
Dominion Steamship Company, died March 22 of pneumonia. 
Mr. Guillaudeu had been in the service of the company from the 
age of thirteen. He was also vice-president of the American Bu- 
reau of Shipping, a member of the Chamber of Commerce, of 
the Board of Trade and Transportation, and of the Merchants’ 
Association. His age was fifty-six. 


QUERIES AND ANSWERS. 


All reasonable questions concerning marine engineering received 
from and signed by subscribers will be answered by the Editor in 


this column. All communications must bear the name and address. 


of the writer. 


Q. 371.—What amount should be allowed for the clearance of the heads 
of limit bolts on expansion joints both cold and when hot? 

The sizes of pipes are about 9 inches diameter, 10 feet long; and 15 
inches diameter and 25 feet long; both being steel pipes designed for a 
working pressure of 265 pounds. 


Is there a formula or rule for same? Vile Sb 285 


A.—The diameter of the pipe has no bearing upon the subject, 
which is dependent entirely upon the length of the pipe, the 
material of which it is made, and the difference of temperature 
to which it is subjected. 

In the two cases cited, a working pressure of 265 pounds gage 
is specified. ‘This corresponds with a maximum temperature of 
411 degrees Fahrenheit. If we assume that when cold the tem- 
perature is 50 degrees Fahrenheit, we find that the range of tem- 
perature is 361 degrees. ‘The coefficient of linear expansion of 
wrought steel for one degree Fahrenheit is 0.00000689. For a 
temperature difference of 361 degrees this figure becomes 0.002487, 

The formula by which the linear expansion of such pipe can 
be determined is: / = hL, (T—+t); where 7 is the actual expan- 
sion in inches, or fraction thereof, / is the coefficient of expansion 
per degree difference in temperature, L, is the length of the pipe 
in inches, 7 is the maximum temperature to which the pipe is 
subjected, and t the minimum temperature. 

In the case of the 10-foot pipe, the expansion figures out as 
0.298 inch. For the 25-foot pipe, the figure becomes 0.746 inch. 
It would thus appear that a clearance of 3-10 inch for the shorter 
pipe, and 34 inch for the larger would take care of the expansion. 
In practice, it might be found advisable to allow a slightly greater 
clearance than this, in order to take care of any irregularity, 
such as a higher maximum temperature than anticipated, or a 
lower minimum temperature. So long as the clearance is above 
that theoretically required, and safely below that necessary for 
the pulling out of the joint, the results ought to be satisfactory. 


Q. 373-—How is the horsepower calculated for the centrifugal pump of 
a suction dredge discharging 250 cubic meters (327 cubic yards) of sand 
from a depth of 6 meters (19.7 feet) to a height of 2 meters (6.6 feet) and 
a distance of 300 meters (328 yards) ? 


How much heating surface would be required in the boiler? A. B. 


A.—The formula would be the same as for that for a cen- 
trifugal pump discharging water, but the result would have to be 
multiplied by a constant, to take care of the fact that the sand 
would be harder to handle. ‘This constant would vary from 2 to 
4, depending upon the looseness of the sand in the bottom. 

Multiply the weight of water raised per minute by the total 
head from depth of dredging to height of discharging, and then 
divide by the number of units of work per minute in one horse- 
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power, times the efficiency. ‘This gives the horsepower required 
at the shaft, for pumps working in water. 
In the case in question, the weight of water raised per minute 


250 X 1,030 : 
would be = 4,300 kilograms (9,400 pounds). The 
4,300 X 8 
horsepower would be ; where 0.68 is taken as the 
4,500 X 0.68 


efficiency of the pump, and 4,500 represents the number of kilo- 
grammeters of work per minute in one horsepower. This figures 
out as 11.3 horsepower, and applying our constant to transfer 
the result into power required for sand, we find it would be from 
23 to 45 horsepower, an average figure being about 35. 

The heating surface of the boilers would be about 0.25 square 
meter (2.7 square feet) for each horsepower. This would call 
for approximately 9 square meters (100 square feet). 

Q. °374.—Are all foreign steamships (with the exception of Canadian 
boats) such as the French and German, English and Scandinavian passenger 
boats, subject to inspection by the United States Inspectors of Steamboats 
on entering an American port; and if so, are American ships subject to 
inspection on entering a foreign port regularly yearly, the same as here, 
not considering breakdowns? 

2. Is a pump doing more work in forcing water to a height of 25 feet 
than in lifting it the same height? P. G. 

A—The laws governing the Steamboat Inspection Service of 
the United States provide that all foreign steam vessels carrying 
passengers from any port of the United States to any other place 
or country shall be liable to visitation and inspection by the 
proper officer in any of the ports of the United States. When, 
however, such vessels belong to countries having inspection laws 
similar to those of the United States, and have unexpired certifi- 
cates of inspection, issued by the proper authorities in the 
countries to which they belong, they shall be subject to no other 
inspection than is necessary to satisfy the local inspectors that 
the condition of the vessel, her boilers and life-saving equipments, 
are as stated in the current certificate of inspection. 

2.—Theoretically there is no difference in the work of a pump 
between forcing water to a height of 25 feet and lifting the 
same quantity of water to the same height. Practically, however, 
it is found somewhat easier to force water to this height than to 
lift it, because of the fact that unavoidable small leakages in the 
valves render it impossible to lift water to the height represented 
by the pressure of the barometer (about 34 feet) and the nearer 
this lift is reached the more difficult does it become to fulfil the 
requirements. With pumps in perfectly good order, 25 feet ought 
to offer little trouble on this score, but it is just about this 
point that the difficulty begins to accumulate. 


A German manufacturer has made a number of experiments in 
order to ascertain the comparative durability of various metals 
when exposed to the heated exhaust gases from internal combus- 
tion engines. ‘The experiments indicate that bronze and copper 
are least adapted to endure exposure; nickel and brass are pos- 
sessed of more enduring qualities, while machine steel, nickel 
steel, and cast iron show little depreciation from exposure. Cast 
iron stood the test far better when not finished, but even finished 
cast iron proved to be well suited for exposure of this character. 
The exhaust gases in the experiments referred to had a tempera- 
ture of 700 degrees F. 

The Partial Salvage of the Suevic. 

The White Star liner Swevic, which went ashore on a reef near 
The Lizard, March 17, and was expected to become a total loss, 
has been partially saved in a peculiar manner. By means of an 
extensive use of dynamite the vessel was cut in two not far from 
amidships, and the after part, being finally severed, and being 
floatable by reason of her extensive subdivision by watertight 
bulkheads, has been towed into port. The forward portion of the 
vessel is firmly fixed on the reef, and cannot be saved. 

The Suevic was built in 1900 by Harland & Wolff, Limited, 
Belfast, and measured 550 feet 2 inches by 63 feet 3 inches by 
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39 feet 9 inches deep. Her net and gross tonnages were 
respectively 8,108 and 12,500. She was propelled by twin screw 
quadruple expansion engines with cylinders measuring respec- 
. tively 22, 3134, 46 and 67 inches in diameter with a common stroke 
of 51 inches. She was fitted with four masts, schooner rigged. 


German Shipping Dividends. 

The five principal shipping companies using Hamburg as the 
main port have been extremely prosperous in almost every one 
of the last ten years with the exception of two companies whose 
dividends since 1902 have been small. The diagram which we 
present shows the dividends declared by each of these companies 
in each of the years from 1896 to 1905 inclusive, and includes 
the Hamburg-America Line, the Hamburg-South American 
Company, the Kosmos Company, the’ German-East African 


Line and the German Levant Line. It has been explained that 
the lack of prosperity of the latter has been due to keen rate- 
cutting competition. 

The average rates of dividend for the first and second five 
year periods, and the entire ten years, were as follows: 


1896-1900 1901-05 1896-1905 
Hamburg-America Line ........... 8 TB 7.65 
Hamburg-South American Company. 11.6 5.6 8.6 
IK@SMOS COMMENT 5 occccccccgd0000s 10.7 10.6 10.65 
German) Hast African Line......... 2 it7/ 3.45 
Conmam Ileana IME 5 occccccceccson DP 1.9 A.55 


British Shipbuilding Dividends. 

Returns from a number of the large shipbuilding companies 
in Great Britain indicate a considerable degree of prosperity. 
During 1906, dividends are reported to have been paid as fol- 
lows: London and Glasgow Engineering & Shipbuilding Com- 
pany, 16.11 percent; R. & W. Hawthorne and Leslie Company, 
12.5 percent; Sir W. G. Armstrong, Whitworth & Company, 
12.38 percent; Vickers, Sons & Maxim, 12.11 percent; William 
Doxford & Sons, 11.66 percent; Parsons Marine Steam Tur- 
bine Company, Io percent; John Brown & Company, 8.3 percent; 
Bow, McLachlan & Company, 6.67 percent; S. P. Austin & 
Son, 6.44 percent; Richardson, Westgarth & Company, 6 percent; 
the Thames Iron Works, Palmers Shipbuilding & Iron Company, 
D. & W. Henderson & Company and Swan, Hunter & Wigham 
Richardson, each 5 percent. 


The American Seamen’s Friend Society, now located at 76 Wall 
street, New York, is about to erect a building on West street, for 
which purpose Mrs. Russell Sage has donated $150,000 ( £31,000), 
The British and Foreign Sailors’ Society has presented to Mrs. 
Sage, as a souvenir of the occasion, a bust of Nelson mounted on 
oak from the timbers of Nelson’s flagship Victory. 


SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 


American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, D. C. 


838,008. PROPELLER. ANDRE GAMBIN, PARIS, FRANCE. 

Claim.—3. A propeller-blade whose outer surface starts as a cylindrical 
surface at the periphery of the propeller and merges into a helical surface 
as it continues to the point, and whose inner surface is an irregular 
surface sloping away from the edge of the blade until it meets the 


outer surface of the next blade, in combination with a crescent-shaped 
extension forming an auxiliary blade extending “from the base of the 
propeller at an angle of forty-five degrees thereto to the point of inter- 
section of the edge of the cylindrical surface of the blade with the 
edge of the helical surface. Four claims. 


838,313. PROPELLER. JOSE FOLA, VALENCIA, SPAIN. 
Claim.—1. A propeller the blades of which are of helicoidal curvature 
such that their surfaces can be described by the radius of a sphere 


when said sphere is caused to rotate simultaneously relatively to two of 
its diameters, the edge of the blade lying on the surface of the sphere, 
and the blade being attached to the shaft along a diametral line. hree 
claims. 

838,532. REVERSIBLE PROPELLER. WILLIAM C. FISCHER, 
HUNTINGTON, N. Y., ASSIGNER OF PART TO MAURICE LACH- 
MAN, NEW YORK. Awa i 

Claim.—1. In a reversible propeller, the combination with the propeller 
shaft, of a block secured thereto, having a plurality of cam-slots on each 
of its faces, said cam-slots being disposed at different angles to the path 
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of movement of said block, propeller blades having followers in the form 
of pins projecting into said slots, means for holding said propeller blades 
against said block, and means for causing relative movement between the 
cam-slots and the followers, thereby shifting the angle of the propeller 
blades. Seven claims. 
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EI MARINE VESSEL. JOHN F. GRAY, PORTSMOUTH, 
‘Claim.—1. A vessel having a pocket in the side thereof, an inclined 


lifeboat adapted to be nested in the pocket, the vessel and lifeboat having 
registering ports or manholes, and means for closing said manholes, said 
means comprising hinged doors, devices for removably holding the doors 
closed and means operable within the vessel or lifeboat for holding the 
vessel port cover in place. Six claims. 


839,897. MARINE PROPELLER. OZRO P. SMITH, SOUTH FRAM- 
INGHAM, MASS., ASSIGNOR TO JOHN L. YOUNG, SOUTH FRAM- 


_ Abstract—The propeller is located in a submerged well below the water- 
line of the vessel and comprises four blades which are alternately moved 


out away from and drawn back toward the shaft. These blades are given 
a feathering or turning motion as they are moved in and out, the blades 
during their idle or return travel standing in a plane at right angles to the 
shaft, and during the operative part of their stroke or travel standing in 
planes parallel with the shaft. Seven claims. 


840,548.  BOAT-PROPELLER. GEORGE F. ATWOOD, WAKE- 
FIELD, MASS. 
Clain.—1. The combination of a boat, a vertically-disposed, axially- 


movable casing journaled in a bearing on the boat, an insulating disk 
having an annular projection extending through the casing wall and secured 
thereto, a shaft journaled in the lower portion of the casing and provided 
at a point within the casing with a band-pulley and at a point outside the 
casing with a propeller, a shaft journaled in the upper portion of the 
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casing and provided within the same with a band-pulley, a band or belt 
connecting the pulleys and contained in the casing, an electric motor com- 
prising rotary armatures fixed directly on the second mentioned shaft, a 
tiller having a disk opposed to the insulating-disk of the casing and pivotally 
connected thereto, a source of electric energy, and co-operating means on 
the disks for controlling the supply of electric energy to the motor. Three 
claims. 


841,243. PROPELLING DEVICE FOR STEAM VESSELS. JOSEPH 
GREAVES, RADERSBURG, MONTANA. 
_ Claim.—A vessel provided with a tunnel or channel at its keel, support- 
ing arms disposed across said channel, a driving shaft rotatably mounted 


. . . a . : 

im said arms, a cylinder open at its opposite ends and mounted upon said 

driving shaft, a channel plate secured to the periphery of said cylinder in a 

Piranesi, and a blade secured in the vertical channel of said plate. 
ne claim. 


British patents compiled by Edwards & Co., chartered patent 
agents and engineers, Chancery Lane Station Chambers, Lon- 
don, W. C. 


20,232. SHACKLES. J. R. SPURLING. F 

Relates to slip shackles of the type in which the closure is effected by a 
hinged bar, the free end of which may be secured and released by a rotating 
recessed member. The shackles are suitable for disconnecting ships’ boats 
and anchors, slipping moorings, releasing tow ropes, etc. The locking-bar 
is hinged to an arm, and its free end engages a radial recess in the head of a 
spindle which is journaled in the other arm. A spring may be provided to 
return the bar to its closed position. An operating arm is secured to the 
spindle, and carries at its upper end a locking-piece which, under the action 
of a spring embraces one arm of the shackle. Stops may be provided to 
limit the motion of the locking-piece. Eyes may be provided to carry a 
chain or cord by which the shackle may be operated from a distance. In 
a modified form, the U-shaped locking-piece is replaced by a single arm 
acted upon by a spring and engaging a slot in the arm of the shackle. 

20,2903. CLEANING SHIPS’ HULLS. J. T. BEELENDORF. 

Relates to certain detail improvements in that class of cleaning apparatus 
which comprises a rotary scraper and a propeller for rotating it, rudder 
plates for raising or lowering the scraper in the water, adjustable pres- 


sure plates for causing the scraper to stay in contact with the hull, and 
means operated from the deck for actuating the cleaner. The actuating 
rope is led from the cleaner over a pulley carried at the end of a spar, 
which is universally mounted at the bows of the vessel. 

20,767. SCREW PROPELLERS. W. SCHMID. + 

The blades are feathered by fluid pressure. The propeller shaft is hollow, 
and within it is mounted a tube, the couplings of which are provided with 
longitudinal grooves where they meet the inside of the shaft. The propeller 
blades are kept in place by nuts. A stationary plate is fitted in the under- 
side of the blade boss, and the boss is cut away so that it may turn slightly 
on the circular part of the plate. Pressure is admitted on one, side or 
the other by means of cocks, which may be placed in communication with 
the tube or the annular space. 

20,813A. SOUNDING APPARATUS. KELVIN OF LARGS, W. 
THOMSON, BARON, AND KELVIN & JAMES WHITE, LTD., * 

In a navigational sounding apparatus, especially for taking flying sound- 
ings from amidships or from.the fore-bridge by the aid of a boom, a trav- 
eller is provided to which the leading block is secured in such a way as to 
allow it to adapt itself readily to the sounding-wire. A traveller for use 
on a horizontal boom has ends provided with internal rings covered with 
greased leather, and it can thus be moved along the boom, without jamming, 
by means of ropes. The sounding wire passes over a pulley mounted in 
a casing pivoted at right angles to the spindle of the pulley, to brackets 
on the traveller. The casing has holes for the passage of the wire, and 
a hinged part, which enables the wire to be readily placed on the pulley or 
removed. The hinged part is locked and closed by a pin. 

21,428. STEERING-GEAR. M. ARCHER. 

The first-motion shaft is fitted with clutches whereby the gear may be 
operated either by hand or by fluid pressure. When operated by hand, the 
steering-wheel drives the eccentric and by means of the epicyclic gearing 
the chain wheel, by which the rudder head is turned. The parts of the 
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clutch are put into gear when fluid-operated. The controlling valve of the 
steering engine is actuated by the hand-wheel, the first-motion shaft being 
rotated by the bevel wheel on the engine crank shaft. The rotation of the 
shaft operates the rudder, and also brings the screwed: spindle back to the 
position it originally occupied, closing the controlling valve and bringing 
the engine to rest. 

21,934. SCREW PROPELLERS. J. I. THORNYCROFT & CO. 

In feathering propellers, the blade is formed with a screwed shank. An 
eccentrically arranged, inwardly projecting pin engages an inclined slet in 
a slidable sleeve, and, by sliding this sleeve, the blades are feathered. A pin 


engages a slot in the sleeve and prevents relative rotation between the shaft 
and the sleeve. Motion is transmitted to the sleeve by a tube from an 
arm, which is held between collars. A rod is operated by the hand wheel 
and lever, and the outer end is supported by the spindle, secured to the 
stern tube. In rotating the blade, it moves slightly towards or away frem 
the center of the shaft. 
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THE NEW STEAMERS MEXICAN. 


BY B. FE. D. 


The two freighters now being built at the Union Iron Works, 
San Francisco, are the largest of the American Hawaiian Steam- 
ship Company’s steamers, being a few feet longer than the 
Alaskan, Arizonan, and Texan. ‘The contract was let in June, 
1905, and the ships were to be finished in eighteen months. 
Owing to the scarcity of mechanics, and the damage done by 
earthquake, delivery has been delayed a few months over con- 
tract time. ; 

The leading dimensions of the Mexican and Columbian are: 


Length between perpendiculars .............. 473 feet 3. inches. 
LYRE, GETTIN, 00,90 0000000000000008000000 itt O ss 
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inch at the ends.. One ames on the upper deck are the same 
size except that the thicknesses are respectively 11/20 and 10/20 
inch. In wake of hatches, beams are fitted on every frame, 
measuring 10 by 3% by 3% by 12/20 inches on main deck and 
10/20 inch on upper deck. At ends of hatches, the beams are 
13 by 4.32 by 4.32 by 14/20 inches on each deck. Beams on 
shelter deck are angle bulbs located on alternate frames and 
measure 10 by 3% by 12/20 inches. In wake of hatches they 
are fitted on every frame, being 9 by 3% by 9/20 inches. At the 
ends of hatches there are channels 12 by 3.9 by 3.9 by 10/20 
inches. Beams in the forehold on the lower deck are the same 
as on the main deck. 
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THE NEW AMERICAN-HAWAIIAN STEAMSHIP MEXICAN FLOATED FROM THE UNION IRON WORKS. 


Depth from bottom of keel to shelter deck at 
BS bic Grdi0- 8 0°00 .0'G: oa ec RCRA RRR 43 feet 814 inches. 
DraitatoloadWline sere cic cc rieeresrsre te: 27) 56 ss 
Gross REgisweradl WOMTARS s5oo0ccccccpscocc coon eno00 000 0goc 8,579 
Construction is to the requirements of Lloyds, class 100-A- 
three deck rules, with a complete steel shelter deck. A complete 
inner bottom is fitted fore and aft, divided into watertight com- 
partments to carry .oil and water ballast. 
SCANTLINGS. 
The midship section drawing shows the general scantling lay- 
-out. The frames are angles which measure 8 by 314 by 10/20 
inches between frames 45 and 195 and 7 by 3% by 9/20 inches 
forward and aft. Web frames are placed on frames Nos. 44, 
80, 93, 106, 122, 134 and 175, being 27 inches wide. The spacing 
of frames is 26 inches. 
The deck beams are channels on main and upper deck. On 
the main deck they are located on alternate frames and measure 
12 by 3.9 by 3.9 by 14/20 inches amidships reduced to 12/20 


Hold stanchions are of double extra hydraulic pipe, 7% inch 
thick and 65% inches outside diameter. On the main deck these 
stanchions are 5 inches diameter by 34 inch thick. On the upper 
deck, the thickness is 0.68 inch and the diameter 4% inches. 

In the forehold, on the lower deck, the side stringer measures 
48 inches in width and decreases in thickness from 10/20 to 8/20 
inch at the ends. ‘The plating on this deck is 7/20 inch. The 
main deck stringer is 75 by 11/20 inches for one-half length, 
decreased to 55 by 9/20 inches at the ends. ‘The continuous angle 
connecting this stringer to the reverse frames measures 4 by 4 
by 9/20 inches, reduced to 8/20 inch for one-fifth length at each 
end. ‘The intercostal angles, connecting the stringer to the shell 
plating, are of the same size. The plating on the main deck 
measures 9/20 inch for one-half length, decreased to 8/20 inch; 
it is increased in thickness at the sides of hatches. 

The upper deck stringer plate angles and plating are the same 
as for the main deck, except that the thickness of the continuous 
angles is 11/20 and 10/20 inch respectively. The shelter deck 
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stringer plate measures 59 by 12/20 inches for half length, de- 
creased to 47 by 8/20 inches at the ends. The angle forming the 
outside of the gutterway, and connecting the stringer plate to the 
shelter deck sheer_strake, measures 4 by 4 by 12/20 inches for 
three-fifths length, decreased to 8/20 inch at ends. The plating 
is 8/20 inch, increased at sides of hatches. 

The rudder is of cast steel, 154 inches thick at tip, and 334 
inches thick at stock. Diameter of head is 1014 inches. Water- 
tight bulkheads are located at frames Nos. 43, 93, 108, 134, and 
175. There is a watertight escape trunk from each shaft alley. 


base of bed plate to top of cylinder covers. From center of 
crank shaft to center of stroke of piston is 16 feet. 

The piston rod is 7 inches in diameter and 7 feet 6 inches be- 
tween centers, with a 15-inch axial hole. The pistons are 10 
inches deep, cast solid on the high-pressure and cored out on 
the intermediate and low-pressures. ‘The crosshead pins are 8 
inches in diameter, 7 inches long and 18 inches between centers. 
The crosshead brasses are of composition (88-10-2) with a steel 
back. There are two 234-inch bolts to each set of brasses. ‘The 
crosshead is 17 inches long by 18 inches wide. The connecting 
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HIGH-PRESSURE END OF MAIN ENGINE. 


The equipment includes 


Two stockless bower anchors of...... 81% cwt. each. 
@nesboweranchoro tae eee 60% cwt. 
Onemstreambanchorlo Dae 29% cwt. 


Onewked SHOT aire ee 
300 fathoms of 21-inch stud chain cable, 
120 fathoms of 54-inch stream steel wire cable. 
130 fathoms of 6-inch steel wire tow line, and 
400 fathoms of 234-inch steel wire hawser. 


1334 cwt. 


PROPELLING MACHINERY. 


The machinery consists of triple expansion twin-screw engines 
of 3,600 indicated horsepower, developing a speed of 11.5 knots. 
The cylinders of each engine have diameters of 24144, 42 and 65 
inches, by 45 inches stroke, and will be operated at 82 revolutions 
per minute. The main engines are 32 feet 634 inches high from 


LOW-PRESSURE END OF MAIN ENGINE. 


rods are 634 inches and 8 inches in diameter at the two ends, by 
8 feet 6 inches between centers. 

The crank pin “brasses” are of cast steel, 1434 inches long by 
14% inches bore, with two 334-inch bolts. The built-up crank 
shaft is in three sections, each 8 feet long. ‘The diameter of 
shaft and crank pins is 1414 inches, with a 4-inch axial hole. The 
webs are 8% inches thick. The couplings are 2 feet 6 inches 
in diameter and 3 inches thick, with six 3%4-inch diameter 
coupling bolts on a pitch circle 2034 inches in diameter. 

The main bearings are 16 inches long, with two 3-inch holding 
down bolts. The bed plate is of box section, 21 feet 10 inches 
long, 10 feet 1114 inches wide and 3 feet 6 inches from center of 
shaft to base. 

The valve stems at stuffing box are 334 inches in diameter. 
Eccentric rods are 27 to 3% inches diameter, tapered. Piston 
valves are used on all three cylinders, one on the high-pressure, 
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12 inches in diameter; two on the intermediate, each 12 inches 
in diameter; two on the low-pressure, each 1634 inches in 
diameter; with a common stroke of 7 inches. ‘The eccentrics 
are 28 inches in diameter. ! 

The reversing engine is 12 inches in diameter, with a stroke 
of 25 inches. The diameter of reversing shaft is 5 inches. The 
turning engine has two cylinders, 7 inches in diameter by 6 inch 
stroke. The main steam pipe is 7 inches in diameter, and the ex- 
haust to condenser, 24 inches. 


oil fuel and 288 tons of fresh water in the inner bottom. Two 
oil and ballast pumps, 10-inch steam cylinders, 84-inch oil or 
water cylinders, by 18 inch stroke, are installed in the engine 
room, for handling liquid. These pumps draw from the sea or 
inner bottom oil tanks, and discharge to sea, inner bottom and 
wing tanks outboard of boiler room. ‘The oil burners are of the 
Lassoe-Lovekin type, which run on a low pressure air system, 
there being two No. 6A rotary blowers of Wilbraham-Green 
make, each driven by a 12 by 12-inch engine. Each blower is 
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LONGITUDINAL SECTION THROUGH ONE OF THE TRIPLE EXPANSION PROPELLING ENGINES. 


BOILERS. 

The four single-ended Scotch boilers are 15 feet 6 inches mean 
diameter, and 12 feet 1% inches long over the heads. The boiler 
pressure is 215 pounds per square inch. ‘The heating surface of 
one boiler is 2,900 square feet. There are 116 stay tubes and 
246 plain tubes, 3 inches in diameter. ‘The boiler shell is 15% 
inches thick, with rivets 1 9/16 inches in diameter. 

There are four corrugated furnaces to each boiler, 3734 inches 
inside and 42 inches outside diameter, and 5% inch thick. ‘The 
length of furnace is 8 feet 4 7/16 inches. The grate area per 
boiler is 74 square feet, giving a ratio of 1 to 39.2 for grate area 
to heating surface. The donkey boiler is of the dry back type, 
6 feet 9 inches in diameter, with shell 34 inch in thickness, and 
designed for 215 pounds working pressure. 

The vessels will be built to burn oil as fuel, but can be turned 
into coal burners at short notice. They will carry 1,540 tons of 


capable of supplying the air for all of the sixteen burners. These 
rotary blowers draw their air from the Howden forced draft 
boxes on the boilers through a duct 18 inches in diameter. 

In addition to the rotary blowers, there is a fan blower located 
on the forward engine room bulkhead, which sucks the air from 
the engine room and discharges to the Howden boxes. ‘There 
are two 10 by 10-inch engines, one on each side of the fan. The 
engines are used alternately, and can easily be connected or 
disconnected from the fan shaft. The fan is 8 feet 6 inches in 
diameter, and runs at about 200 revolutions per minute. In ad- 
dition to the air system, a steam system is fitted, for use when 
making steam in main boilers, steam being supplied from the 
donkey boiler. 

The oil pumps have 54-inch steam cylinders and 434-inch 
oil cylinders, with a 5-inch stroke, and are of the duplex 
type. ‘They draw from the wing tanks. outboard of boiler room, 
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through a 2%%-inch pipe, and discharge through a heater to 
burners. A strainer and a meter are located in the suction line. 
Each of the’ two oil heaters is 10 inches in diameter by 8 feet 
long. A coil of 1%4-inch copper pipe with 30.5 square feet of 
heating surface is used for heating the oil, using live steam or 
exhaust from the oil pumps. A 1%-inch pipe supplies oil to 
all of the sixteen burners. This system of oil burning is used 
on all of the company’s steamers using oil for fuel. It gives 
entire satisfaction, besides being economical. 


Shelter Deck Plating” 


| 
| 

| 

| te 

|| Upper Deck Plating 3 t 


] 

il 

q 

1 

j 

1 ae 

{I Main Deck Plating 2-3 Ni 
Kt / 20 My 


10-inch engine. The pump suction is 12 inches from the sea and 
10 inches from the bilge, with a 12-inch discharge to condenser 
and sea. 

The auxiliary air and circulating pump is of the combined 
pattern, with cylinders 8 inches in diameter for steam, I0 inches 
in diameter for water and Io inches in diameter for air, and a 
common stroke of 12 inches. The circulating pump sea suction 
is 6 inches in diameter, with a 6-inch discharge to auxiliary con- 
denser, sea or main condenser. ‘The air pump suction is 6 
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MIDSHIP SECTION OF THE MEXICAN, 


AUXILIARY MACHINERY. 

Two condensers are located, one each to port and starboard 
of the main engines. Each condenser contains 1,823 34-inch 
tubes, 10 feet long and of No. 17 B. W. G., giving 3,500 square 
feet of cooling surface. The body and heads are of cast iron. 
The diameter of body is 5 feet. The auxiliary condenser is of 
cast iron, 3 feet in diameter, and containing 638 tubes 34 inch 
in diameter, 8 feet long and of No. 17 B. W. G., giving 1,000 
square feet of cooling surface. 

The air pump is 22 inches in diameter by 22 inch stroke, with 
a 32-inch diameter by 22-inch stroke sanitary pump on the 
forward side, all driven off the low-pressure cylinder. ‘The air pump 
suction from condenser is 8 inches in diameter, with an 8-inch 
discharge overboard, and a 5-inch discharge to feed and filter 
tanks. The circulating pumps for main condensers are of the cen- 
trifugal type, with a 42-inch runner, each driven by a I0 by 


SHOWING DISTRIBUTION OF SCANTLINGS. 


inches from auxiliary condenser, and 3% inches from main con- 
densers, with a 3!4-inch discharge to feed tanks. The auxiliary 
air and circulating pump, as thus connected, can be used ,when 
warming up the main engines, previous to starting. 

A fire and bilge pump, 10-inch steam cylinder, 84-inch water 
cylinder, by 18-inch stroke, is located on the after engine room 
bulkhead, above the thrust recess. The suctions are 7 inches 
from the sea, and 5 inches from the bilges. The discharges are 
4% inches to fire main, 5 inches overboard, and 6 inches circu- 
lating water to main condensers. 

One auxiliary and two main feed pumps, having cylinders 
10 inches for steam and 8% inches for water, by 18-inch stroke. 
are installed in a row in front of the feed tanks. The two main 
feed pumps have 4-inch diameter suction from feed tanks, and 
a 3%-inch suction from main boilers, fresh water tanks and con- 
densers. The discharge is 3% inches overboard or to boilers. 
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The auxiliary feed pump suction from sea and feed tanks is 4 
inches diameter with a 3%-inch suction from boilers and fresh 
water tanks. o 

Each feed pump will-discharge through main or auxiliary 
feed line direct to boilers, or through reflex filters and feed 
heater to boilers. A 2-inch Metropolitan injector is also in- 
stalled for feeding boilers. 

The donkey feed pump is 4% inches steam, 234 inches water 
by 4-inch stroke, wth a 2-inch suction from fresh water tanks 
and feed tanks. The discharge to boilers is 114 inches in 
diameter. 

All independent pumps, with the exception of the 12-inch cen- 
trifugal pump, are of the Dow pattern. No manifold valve 
boxes were used on these ships, all switching and by-passing 
being done through separate valves. 


BOW VIEW OF MEXICAN BEFORE LAUNCHING, 


A 3%-inch auxiliary steam and a 6-inch auxiliary exhaust 
line make a complete circuit of the engine room, with cut-out 
valves conveniently placed, in case of accident in any part of 
the line. All valves in the steam line, and where possible in the 
exhaust and water lines, are placed with vertical stems, making 
‘it easier for the engineer to regrind the valves. There are three 
8-inch back pressure valves in the auxiliary exhaust line, one 
to each condenser, set to give a back pressure of Io pounds 
per square inch in the feed water heater. The latter is of the 
horizontal tubular type, containing 192 I-inch copper tubes, 
tinned, 8 feet long, of No. 10 B. W. G., giving 400 square feet 
of heating surface. It will raise the boiler feed water to 220 
degrees Fahrenheit. 

The two evaporators are located in the thrust recess, outboard 
of the thrust block. ‘The diameter of shell is 4 feet 6 inches. 

There are two 20-kilowatt generator sets in the thrust recess, 
between thrust blocks. ‘They are fitted with General Electric 
generators, driven by 9 by 7-inch engines built by the Union 
Iron Works. 

The refrigerating plant is located on the upper deck, amid- 
ships, aft of engine room, and has a capacity of 1,000 pounds of 
ice, besides refrigerating 1,200 cubic feet of cold storage space. 


The steam steering gear consists of two 10 and 10 by 10-inch 
vertical engines, direct connected to a quadrant of 8 feet radius, 
by spur and bevel gears. Each engine is on a sliding sole plate, 
so that they can be used alternately. 


GENERAL. 


The deck machinery consists of one 10 and 10 by 16-inch 
windlass, two 8 and 8 by io-inch capstans, four 8 and 8 by 
8-inch vertical winches and ten 9 and 9 by 12-inch horizontal 
winches. 

The propellers aré 15 feet 6 inches in diameter, and 17 feet 
pitch, with an adjustment from 16 to 18 feet. ‘The pitch ratio 
is 1.097 as set. Each wheel consists of bronze blades, with a 
cast steel hub. The projected area is 60 square feet, and the 
helicoidal area is 71.5 square feet. ‘The projected area is 0.318 
of the disk area. The engines turn the propellers outboard. 

Forward of the boiler hatch is located the dining saloon, and 
four staterooms of two berths each, for passengers. The galley 
is between the engine and boiler hatches. 

Above the engineer’s quarters, aft of the engine hatch, are 
the staterooms for the officers, with the captain’s quarters for- 
ward of the boiler hatch. On the upper deck forward are 
quarters for a boatsman, carpenter and the quartermasters, with 
store rooms and carpenter shop. 

The crew’s quarters are on the upper deck aft. The seamen’s 
and firemen’s quarters consist of twelve berths each. The 
crew’s wash rooms and toilets are located aft of the quarters. 
Amidships, around the engine and boiler hatches on the shelter 
deck, are the quarters for engineers, water-tenders, freight 
clerks, steward, cooks, messmen, etc. ‘T'wo hospitals are located 
on the upper deck, just forward of the crew’s quarters, with 
accommodation for four persons each. One hospital can be 
used for contagious diseases. 


Progress of Naval Vessels. 
The Bureau of Construction and Repair, Navy Department, 
reports under date of April 11, 1907, the following percent- 
age of completion of vessels building for the United States Navy: 


Mar. 1] Apl. 1 
BATTLESHIPS. 
Tons Knots 
Nebraska ......| 14,948 19 Moran Brothers Co.........| 99: 99-2 
Kansas .......-| 16,000 | 18 | New York Shipbuilding Co..| 98. | 99.6 
Mississippi ....| 13,000 17. | Wm, Cramp & «.| 76.25] 81.38 
Idaho ...... .-+| 13,000 | 17 | Wm, Cramp & Sons... 69.77} 73.66 
New Hampshire) 16.000 18 New York Shipbuilding Co. 63.5 | 64.7 
South Carolina. | 16,000 | 183 | Wm. Cramp & Sons........ 7-74) 9-38 
Michigan .....| 16000 18; | New York Shipbuilding Co.. 8.29] TI.I 
ARMORED CRUISERS. 
California .....| 13,680 | 22 | Union Iron Works.......... 98.8 | 99.6 
South Dakota..| 13,680 | 22 Union Iron Works........+.| 95-9 | 97-1 
North Carolina. | 14 500 22 | Newport News Co..........] 73-28] 75-81 
Montana ....../ 14,500 22 Newport News Co.......... 68.26] 70.92 
SCOUT CRUISERS. 
Chester ......-| 3,750| 24 | Bath Iron Works...........| 67.79] 71-9 
Birmingham ...| 3,750 24 Fore River Shipbuilding Co.| 64.1 | 67.4 
SEG “Gq000000 | 3,750 24 Fore River Shipbuilding Co.| 64.2 | 68.3 
SUBMARINE TORPEDO BOATS. 

Cuttlefish...... _ _— Fore River Shipbuilding Co.] 91. 91.5 
\ATNS Ps dag 900000 || _— — Fore River Shipbuilding Co.| 89.1 | 90.6 
Tarantula.......) — — Fore River Shipbuilding Co-| 92.5 | 92.5 
Octopus....... , = _ Fore River Shipbuilding Co | 88.9 | 90.42 


Japanese Inspection of Steamships. 


The Department of Commerce and Labor advises that the 
Japanese government will recognize as valid the steamship in- 
spection certificates issued by the United States to American 
steamers, and will dispense with any further inspection as re- 
gards hull, boilers, machinery, equipment, and life-saving appa- 
ratus, except stich as is necessary to satisfy the inspectors that 
the condition of the vessel, boilers and life-saving apparatus are 
as stated in the American certificate which she holds. 
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THE EVOLUTION OF THE MODERN CARGO STEAMER.* 
BY S. J. P. THEARLE. 
STRUCTURE. 


We may now approach the subject of the structural evolution 
of the cargo steamer. At the date from which we commence our 
survey, steamers and sailing vessels were closely alike in their 
construction. The typical midship section of that period con- 
sisted of floors, frames, reverse frames, keelsons, beams, stringers, 
shell plating, and decks. Speaking in general terms, transverse 
stresses were resisted chiefly by means of tiers of beams. The 
frame girder was the simple frame and reverse frame arrange- 
ment, which dated from the earliest days of iron shipbuilding, 
and double bottoms had not, except in coasting colliers, taken the 
place of the floors and keelsons common to the same period. 
Steamers were built with decks and tiers of beams in number 
proportionate to the vessel’s depth, measured from the top of keel 
to the top of the upper deck beams. For instance, the steamer 
24 feet in depth to upper deck would have two complete decks, 
and a tier of hold beams in addition. Increases in depth would 
be accompanied by additions to the side stringers, until at length 
a depth would be reached requiring another tier of beams, and 
so on. Hence in large steamers the hold space would be much 
broken up, from a stowage point of view, by the presence of many 
decks and tiers of beams. In passenger vessels, and vessels for 
other special trades, it is still the practice to multiply decks and 
tiers of beams in this way, with results contributory to the pur- 
pose for which the vessel is intended. But in ordinary cargo 
vessels these arrangements are obstructive. They not only serve 
to reduce the stowage capacity of the vessel, but they add very 
considerably to the weight of the structure. It is no doubt true 
that a cross-tie is a most efficient mode of supplying transverse 
strength, having regard to the weight of material employed for 
the purpose, but it seems doubtful whether so much transverse 
strength was really required as was contributed by the numerous 
decks and beams at one time fitted in all cargo steamers. 

When the presence of tiers of hold beams and wide side 
stringers in the hold became objectionable, it was at first sought 
to compensate for their omission by fitting a series of extra strong 
frames, termed “web frames,” spaced at regular intervals, and 
associating them with a series of stringers of the same depth. 
These web frames were really partial bulkheads, of from 15 to 18 
or 20 inches in breadth, and they were spaced from four to eight 
frame spaces apart, according to the circumstances of the case. 
Between the web frames the ordinary frames were situated. As 
already remarked, there were associated with the web frames one, 
two, three, or more side stringers of the same depth as the web 
frame and of equal scantling, and web frames and side stringers 
were united at their intersection by plates of lozenge form, known 
as “diamond plates,” which were afterwards modified to a tri- 
angular form, known as “half-diamond plates.” : 

This arrangement is still adopted by some shipowners, and 
especially by some foreign owners, whose preference for it is 
due to the prospect of increased tonnage measurement and con- 
sequent higher subsidies. The arrangement has proved to be an 
excellent one from a structural point of view, but it has disad- 
vantages resulting from the interference with cargo stowage, and 
the difficulty of keeping the stringers free from the decaying ma- 
terials left after discharging grain cargoes. 

The form of compensation for the omission of tiers of beams 
and of wide stringers in hold which has received the greatest 
approval is that known as “deep framing.” The earliest form 
of deep frame was a combination of frame and reverse frame of 
increased size, and this was associated with heavy side stringers. 
It gives a reduced tonnage measurement as compared with 
ordinary frames or web frames, which is an advantage to the 
British shipowner, but not to the shipowner who seeks his profits 
in government subsidies. 


*Read before the Institution of Naval Architects, March 21, 1907. 


As already remarked, the earliest deep-frame vessels had heavy 
side stringers associated with the strong frame girder. The depth 
of these stringers was, however, rarely sufficient to make them 
of structural value as girders, having regard to the length of a 
cargo hold from bulkhead to bulkhead. It has therefore been 
found advantageous in more recent years to reduce these side 
stringers very considerably, until at length they serve no other 
purpose than that of stiffeners to the shell plating, and to prevent 
any tendency to side tripping in the frames. The weight saved 
in the stringers has been largely employed in lightening the struc- 
ture, but a part of it has been utilized in giving additional strength 
to the frame girder. The tendency at the present day is in the 
direction of a still further diminution of the material used in the 
side stringers of deep frame vessels. It need hardly be pointed 
out that the deep frame system with small side stringers is spe- 
cially adapted for being insulated in the manner found necessary 
when refrigerated cargoes are carried in the hold. 

While considering the question of evolutionary change in trans- 
verse framing, we must not omit to notice the various forms of 
frame section which have from time to time taken the place of 
the early frame and reverse frame combination. ‘These have con- 
sisted of zed frames, channel frames, and bulb angle frames. 
The zed frame has not been extensively used in the mercantile 
marine, but the channel frame presents many advantages to the 
shipbuilder, and has often been and still is adopted both for 
frames and beams. ‘The form, however, which seems most likely 
to prevail is the bulb angle frame, and that too as much by reason 
of its durability as from any other cause. It has always been 
noticeable that wasting by corrosion, in the framing of iron and 
steel vessels, takes place much more rapidly at the inner or fore 
and aft flange of the reverse frame than at any other part of the 
frame combination. This has been specially remarked in bunkers 
and other parts of the vessel where the wasting is most rapid. 


MIDSHIP SECTION OF TRAMP STEAMER OF 1870. 


For this reason bulb angle framing was adopted, many years 
since, in the bunkers of steamers, with most satisfactory results. 
The bulb of the section is found to resist that tendency to rapid 
oxidation which is so observable with reverse frame angles. 
Hence bulb angles were used for the framing of steam colliers 
in the cargo holds and elsewhere, and during recent years bulb 
angle framing has been largely employed for ordinary cargo 
steamers. Bulb angle sections are now rolled of sizes suitable for 
“deep frames,” that is to say, for the frames of vessels in which 
tiers of beams and stringers have been omitted in order to pro- 
vide unobstructed cargo holds. 

In no respect have the structural developments of recent years, 
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in cargo steamers, been more important than in regard to this 
one of framing. Steamers up to 28 feet of molded depth have of 
late years been built with only one deck, and they are doing their 
work at sea ina most satisfactory manner. Thirty years ago very 
few steamers of so large a size were being built at all, and those 
which were built had two decks and three tiers of beams with 
' wide hold stringers. Subsequently, such vessels had two decks 
and web frames. Following this modification, steamers of a large 
size were built with deep framing and a tier of beams; but now 
we have them with still stronger deep framing, often of bulb 
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angles, and having only one deck, and no hold beams. Other 
developments of a most important character have proceeded sim- 
ultaneously with those relating to the framing, and will presently 
be considered, but the very strong “deep framing” of the modern 
cargo steamer is her most prominent and noteworthy charac- 
teristic. 

At the period from which our survey commences, the coasting 
screw collier was already fitted with a double bottom constructed 
on the McIntyre system, for carrying water ballast when not 
loaded with coal. Ships of the Royal navy had been for some 
time previously framed on the cellular system, but about thirty 
years ago the system was first applied to the construction of the 
double bottom of cargo steamers. At first the system was 
much handicapped by the fact that, although the cellular 
spaces in the double bottom could not be used _ for 
carrying cargo, yet the tonnage measurement authorities 
measured all that portion of the space above the level of where 
the tops of the floor plates would be in the ordinary style of 
construction. When once the law allowed the cellular double 
bottom spaces to be excluded from tonnage measurement, a great 
impetus was given to that mode of construction. This was more 
than twenty-five years ago, and, whereas at that time cellular 
double bottoms were unusual, and ordinary floors and keelsons 
almost universal in the mercantile marine, at the present day all 
but the smallest steamers are fitted with double bottoms, and this, 
too, not only for the purpose of carrying water ballast, but also 
because of the great structural value of the system, and the share 
it contributes to the strength of the vessel. 

The McIntyre tank, which consists of an inner bottom riveted 
to the tops of longitudinal girders standing on the tops of 
ordinary floors, is still occasionally fitted in somewhat large 
steamers, but it has not the structural value of the cellular double 
bottom. At first it was very usual to fit the floors of a cellular 
double bottom at alternate frames only, and to fit a greater num- 
ber of longitudinal girders than are found to be sufficient when 
the frames are fitted at every frame. Even at the present day 
this practice is followed at some shipyards on the northeast coast, 


but the more general practice is to fit floors at every frame, asso- 
ciated with a lesser number of longitudinal girders. Probably the 
depth of the double bottom is determined rather by water ballast 
requirements than by structural strength, and is perhaps other- 
wise in excess in most cases of what is absolutely required. But 
the general efficiency of the system is now well established, as is 
also the necessity for providing some margin of thickness against 
the tendency to corrosion, which under boilers is usually very 
considerable. 

The extra stresses attending the navigation of steamers across 
the North Atlantic in a light condition during winter have 
already been alluded to. Notwithstanding the great structural 
value of a double bottom, the effect of “flogging” the seas when 
light and trimmed by the stern has nevertheless been to greatly 
distress the riveting at the fore part of the double bottom of full- 
bowed vessels, and even to indent their plating. It has therefore 
been found necessary to afford additional strengthening at that 
part in all vessels of full form intended for that work, which 
means that practically all cargo steamers have to be.so strength- 
ened. This is one of the penalties which the British shipowner 
has to pay on account of the United States tariff laws. 

These remarks on cellular double bottoms would be incomplete 
if brief allusion were not made to the employment of liquid fuel 
in steamers, which was started about eight years ago, and the use 
made of the cellular double bottom for carrying the oil, 

Great changes have been effected of late years in the pillaring 
of decks of cargo steamers. The shipowner has at all times a 
strong desire to have his steamer so constructed that as few 
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DEEP FRAMING ASSOCIATED WITH HEAVY SIDE STRINGERS. 


obstructions to cargo as possible may be offered in the arrange- 
ment of the material of which she is built. Pillars are at all 
times a rock of offence to the shipowner, as they break stowage 
and interfere with loading and discharging. Among the import- 
ant developments undergone by the cargo steamer has, therefore, 
been that involved by a reduction in the number of pillar supports 
to the deck or decks. This has been of a twofold character, for 
a reduction could not be effected in the number of pillars without 
increasing the strength of those which were allowed to remain. 
Also a concentration in the pillaring supports must be accompa- 
nied by means for the due transmission of the support given by 
such concentrated pillaring. Hence it has become a common 
practice to fit a few very strong pillars, and to additionally sup- 
port the deck beams by fitting strong girders under them, with 
an intercostal attachment, so as to transmit the pillar support 
over all the deck. It is hardly necessary to follow this point into 
further detail; the main principle will be obvious from the fore- 
going remarks, and it will be seen that they indicate changes in 
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cargo steamer construction of a most important and far-reaching 
character. ‘The possibilities are great, and are limited only by the 
question of cost and by weight of structure. By making beams 
and girders of sufficient strength, pillars might be wholly dis- 
pensed with, due attention being, of course, paid to such addi- 
tional stresses as would be brought on other parts of the struc- 
ture. ‘The penalty to be paid is, however, in every way a costly 
one, and is justified only by the attainment in the vessel’s design 
of a purpose of corresponding importance. 

Incidental reference has already been made to the transference 
of materials from the upper deck sheerstrake, deck plating, and 
stringer, as well as from the upper strakes of shell plating, to the 
side plating and decks of long erections, which has been increas- 
ingly taking place for some years past in large cargo steamers. 


DEEP FRAMING. 


A LATER DEVELOPMENT OF DEEP FRAMING AND STRINGERS. 


As bridge houses were increased in length, it was observed that 
their scantlings were not sufficient to effectively resist the stresses 
brought upon them. The bridge deck plating and stringers and 
the upper strakes of bridge side plating were sometimes found to 
have been torn after heavy weather had been encountered, and in 
cases where passenger saloons were placed in long bridge houses 
it was often found impossible to keep them watertight. At first 
this difficulty was occasionally got over by deliberately cutting the 
erection in two and making a watertight sliding joint, the yield- 
ing of which was a preferable alternative to rupture or leakage. 
But at length it became apparent that the better course would be 
to treat the long erection as the upper member of the girder, and 
strengthen it accordingly. Then began the transference of ma- 
terials from the range of the upper deck to that of the bridge 
deck, which has since developed until at the present time the 
shelter deck, which grew out of the long bridge house, has deck 
and side plating suitable for the stresses which are encountered 
at that part, and a corresponding reduction has been made in the 
scantlings of the deck below, which formerly was the “strength 
deck” of the vessel. 

The outcome of this evolutionary movement has been that spar 
decks get the scantlings which formerly went to main decks, and 
where the spar deck is surmounted by a long bridge, a further 
transference of scantling to that height has been made throughout 
the length of the erection. Awning decks have received similar 
treatment when adopted in large steamers, which are, however, 
now usually built more frequently of the shelter-deck type. 

In the earliest cargo steamers the decks were usually of wood, 
and in vessels of comparatively small size such decks were found 
to be generally sufficient. In the larger vessels iron decks were 
necessary in order to obtain the requisite structural strength, and 
these were often sheathed with wood. ‘The wear and tear of a 
wood deck in a cargo steamer is considerable, so that even so 


far back as twenty years ago it was becoming a very usual prac- 
tice to make the weather decks of iron, unsheathed; and where a 
vessel was large enough to require two iron decks for structural 
purposes, neither of them would be sheathed. The arrangement 
proved to be both efficient and economical, so that it became in- 
creasingly prevalent, until at the present day decks are rarely 
sheathed with wood except in vessels intended for carrying 
passengers. [he only economical objection to the practice is 
that of the rapid wasting by corrosion which goes on in iron or 
steel decks, especially the latter, when exposed to the action of 
sea water. There are no structural objections to the omission of 
a wood sheathing, provided the beams be sufficiently close to 
efficiently stiffen the plating of the deck. At present there is an 
increasing tendency to space beams at every frame under the 
plating of weather decks, and the tendency is a good one. 

The desire to have roomy cargo holds with unbroken stowage, 
which has given rise to the building of so many large single-deck 
steamers, has further resulted in a thickening of the deck plating, 
which is advantageous, not only by reason of its structural value, 
but also because of its greater durability. The deck plating is 
increased in thickness in order that, in co-operation with other 
additions, the necessary strength may be afforded to a vessel 
having only one deck. But being thick on that account, it serves 
other very useful purposes, especially in view of the buckling 
tendencies which decks experience in these days when concen- 
trated ballasting amidships is unfortunately so often resorted to. 

It cannot be said that the evolution of the cargo steamer has 
of late been attended’ with any increase in bulkhead subdivision, 
but the bulkheads are much better stiffened than formerly. The 
standard subdivision of ordinary cargo steamers remains the 


A SINGLE -DECK TYPE OF GREAT DEPTH. 


same as it was twenty years ago. The steamer up to 280 feet 
long classed with Lloyd’s has four bulkheads; up to 330 feet she 
has five. Thence to 400 feet she requires six, and to 470 feet 
seven. Beyond these lengths steamers are something more than 
ordinary cargo carriers. In fact, the great majority of modern 
cargo steamers are less than 400 feet in length. During recent 
years a strong desire has been often manifested to dispense with 
one or more bulkheads in large cargo steamers, the object in 
most cases being to stow large machinery or long logs of timber 
or something else which the usual cargo hold is too short to 
receive. Structural compensation for the absence of one or two 
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bulkheads can be very easily supplied, so that there is no difficulty 
in complying with the owners’ desire so far as the strength of the 
vessel is concerned. But whatever element of safety to ship and 
crew is forfeited by the omission of a watertight bulkhead cannot 
be supplied in any other way. It is no doubt true that the stand- 
ard bulkhead subdivision of the holds of a cargo steamer is not 
in all cases a guarantee of safety against sinking if one compart- 
ment be open to the sea; but despite this it would be a matter 
for regret if less rather than more subdivision were to be sought, 
and it is hoped, therefore, that the tendency to which reference 
has been made will not be an increasing one. 

With the desire to get larger and clearer holds has grown a 
desire to get longer and wider hatchways. Here, again, the 
structural possibilities admit of the strength of the vessel being 
maintained up to the limits of size hitherto sought. Moreover, 
.the precautions taken to efficiently close in the openings at sea 
and support the hatches against weather stresses are better than 
they formerly were, so that there are no grounds for anxiety in 
these particulars. 


THE USE OF STRONG PILLARS AND GIRDERS. 


The evolution of the cargo steamer during the period which 
we select for our retrospect has been materially influenced by the 
introduction of mild steel into shipbuilding. It would be scarcely 
possible to exaggerate the beneficial influence which the sub- 
stitution of that material for iron has had upon the development 
of the cargo steamer. Not only have we had an ideal material 
to deal with, but improvements in the steelmaker’s art have re- 
sulted in the production of sections more and more suited for the 
shipbuilder and the ship. He has given us longer and broader 
and thicker plates; longer and heavier bars, smoother surfaces, 
and in every respect better structural materials upon which to 
work. This improvement in quality and suitability of material 
has had its influence upon the quality of workmanship as seen 
in the fitting together and the riveting. The whole result is that, 
during the twenty-five years or thereabouts that mild steel has 
been used in shipbuilding, workmanship and finish have been 
always improving, so that the cargo steamer of today is a better 


and a stronger vessel, both absolutely and also in proportion to 
her scantlings, than ever she has been before. It remains to be 
seen whether further improvements will be made in steel manu- 
facture, and whether a low-priced, trustworthy steel of higher 
tenacity than is used at present will be produced, having all the 
excellent qualities of the mild steel now employed in shipbuilding. 
Should such an article be forthcoming it may be expected that, 
with it, still further advances will follow in the evolution of the 
cargo steamer. 

It would unduly prolong this paper were attention given to 
all the modifications which have been made in the mode of com- 
bining materials in the cargo steamer. "The common use of 
lapped in lieu of the older-fashioned strapped butts, the now com- 
mon practice of joggling the edge laps of plating in order to dis- 
pense with the. use of liners, and also the joggling of frames and 
beams in order to effect the same result, are instances of such 
modifications, which serve the purpose of reducing the weight of 
the structure without diminishing its strength. These have be- 
come possible only in consequence of the excellence of the ma- 
terial used in shipbuilding. On every hand, by means of better 
machinery and in other ways, improvements in the modes of 
doing the work are being effected, and at the same time the cost 
of production is being diminished. Tramp steamers have not yet 
been standarized, but successful designs for the purpose are now 
often duplicated, and we have got so far as the standarization of 
the sectional material used in their construction. Whether the 
time will ever come when tramp steamers will be as like one 
another in point of dimensions and design as are Thames barges 
it is at present impossible to determine; but we have some justi- 
fication for supposing that the evolutionary changes now in prog- 
ress are bringing that description of vessel nearer and nearer to 
a standard ideal. 


A Ship Canal Across Cape Cod. 


It is expected that within the next three years there will be 
completed a ship canal eight miles long, extending in a straight 
line from Buzzards Bay on the south of Cape Cod to Sandwich, 
off Barnstable Bay, on the north. The depth will be 25 feet at 
low water and 30 feet at high water, there being no locks or 
obstructions of any sort. The minimum width will be 125 feet 
at the bottom and from 250 to 300 feet at the surface, with four 
stretches having a minimum width of 200 feet at the bottom. 
These stretches will be long enough to provide ample passage 
room for ships. ‘The contract figure is $11,990,000 (£2,460,000), 
and it is stated that work is to be begun immediately. 

The project has been “in the wind” for more than two hundred 
years, the dual object being to save time in the water passage 
between New York and Boston, and to avoid the heavy weather 
usually prevailing around Cape Cod. It is stated that the most 
dangerous part of the Atlantic coast of the United States, next 
to Cape Hatteras, is along this shore, on which twenty-three 
percent of the wrecks along the coast between Norfolk and 
Maine are said to occur, while long delays on account of fogs 
are frequent. It was formerly supposed that tide locks would be 
necessary. because of the fact that the tide at the Buzzards Bay 
end rises 8 or 9 feet, while on the Massachusetts Bay side the 
average rise is only from 4 to 5 feet. It is now stated, however, 
that the current set up by reason of this difference in elevation 
of tide, together with a difference in the time at which high tide 
occurs, will not be strong enough to interfere with navigation, 
or to cause serious scouring of the channel. Most of the work 
on the canal can be done by dredging through the sandy soil. 

The inside water route between New York and Boston will 
be shortened by seventy miles, and the outside route by one hun- 
dred and twenty miles. ‘The company which is financing the 
project will collect tolls for the use of the canal, but it is stated 
that these tolls will be but a small proportion of the expense 
which would be incurred by going around the Cape. 
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BOW VIEW OF NEW TYPE OF TORPEDO BOAT. 


Recent Types of French Torpedo Boats. 
BY J. PELTIER. 


The French government has long pinned its faith on torpedo 
craft, both surface and submerged. ‘There have recently been 
finished no less than seventy-two torpedo boats of the surface 
type, which have been built on the north and west coasts. The 
lines of these latest boats have been so designed as to make the 
vessels glide over the water as much as possible, instead of 
attempting to cut through it by main force. ‘This gives them 
much better speed and seaworthiness than would otherwise be 
obtained. 

The hull is of high tension steel, and is divided into six com- 


partments by five watertight bulkheads. The first compartment 
is occupied by the crew; the second and third by boiler rooms, 
each containing one watertube boiler of either the Normand or 
Du Temple-Guyot type; the fourth compartment is the engine 
room, containing a triple-expansion three-cylinder engine, with 
auxiliary machinery, pumps, dynamos, etc.; the fifth compart- 
ment houses the officers: and petty officers; while the last is the 


! 
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SKETCH OF NORMAND RUDDER. 


store room. The conning tower forward is armored with I-inch 
plates of nickel steel. 

Formerly, twin-screw boats of 30 knots were constructed. It 
is now considered preferable, however, to build vessels with 
more regard to strength of hull and seaworthiness, and, as a 
result, the contract speed has been placed at 26 knots, there 
being only a single engine and screw. ‘The armament consists 
of three torpedo tubes for 17.7-inch torpedoes, and two I- 
pounder guns. Two of the tubes are on deck, about amidships, 
while the other is in the stem. Six torpedoes are carried. 

A number of armored torpedo boats of 185 tons have been 
placed in service, the boiler and engine rooms being protected 
with I-inch nickel steel plates on the sides and athwartship 
bulkheads. The armament of these vessels includes three 19- 
inch torpedo tubes and two 1.7-inch guns. ‘There are twin 
screws operated by triple-expansion four cylinder engines. 

An accident to one of these vessels shows the strength ac- 
cruing from the armored sides. She was on her trial trip, and 
the steering apparatus went wrong. As a result the vessel ran 
at full speed upon a rock, the whole forward part being crushed. 
On examination in dry-dock, it was found that without this 


FRENCH TORPEDO BOAT OF NEW TYPE HAULED OUT OF WATER FOR PAINTING. 
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VIEW SHOWING NEW TYPE OF RUDDER. 


armored side the vessel would have been crumpled up completely 
and proved a total loss. 

The rudders fitted on some of these vessels are of a peculiar 
type, designed by the late M. Normand. ‘The sketch gives the 
general idea, which is further brought out in one of the photo- 
graphs. The rudder is balanced, and of considerable size for 
such a small vessel. It will be noted, however, that instead of 
being a flat plate, there is a considerable bulge at both the for- 
ward and the after end of the rudder. It is said that when the 
vessel is steaming ahead, it is much more easy to steer with this 
rudder than with the ordinary type, when operating single screw 
boats. It is no longer necessary to shift the helm constantly, 
first to port and then to starboard, to balance the action of 
the water thrown from the propeller against the rudder. 

The general dimensions of these vessels may be stated as 
follows: 


STERN VIEW OF ONE OF THE NEW BOATS. 


THIS SHOWS ALSO THE METHOD OF RAISING THE BOATS FROM THE WATER. 


- Armored 
Torpedo Boat. Torpedo Boat. 


Displacement in tons... 98.5 185 


Length between perps.. 124 ft. 8ins. 147 ft. 8ins. 
Extreme beam........ 13 ft. Il ins. 16 ft. II ins. 
Depth serpents st ba 11 ft. Sins. 
Extreme draft, astern.. 8 ft. 7/ins. 8 ft. Sins. 
Horsepower ......----- 2,000 2,400 

Trial speed, maximum. 27.4 28.7 
Trial speed, minimum. . 25.65 26.5 


The smaller vessel has a bunker capacity of 11 tons, which is 
estimated to give a steaming radius at full speed of 200 nautical 
miles; and at a speed of 10 knots the radius is said to be 1,800 
miles. With 900 horsepower, the speed is 14 knots at 179 revo- 
lution per minute. 


New Turkish Torpedo Craft. 
BY DAGNINO’ ATTILIO. 

On December 20, 1906, the seven ‘Turkish destroyers, built by 
Ansaldo, Armstrong & Company, of Genoa, started for Con- 
stantinople with Italian crews. 

The principal dimensions are: 

Length between perpendiculars................ 165 feet 6 inches. 


IB Camnere LL EIT Cina sete oy aia Sw NM oie ee te 4 13 % GA & 
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IDS DIOSTUEME % coccoccocstsanacd dos cose ee eaLOSmtons: 

The destroyers are built of mild galvanized steel. There are 


nine watertight compartments, three of which are used for 
boiler and engine space, each fire room being fitted with water- 
tight sliding doors. The compartment aft of the engine room is 
finished in hard wood, and is reserved for the officers’ quarters ; 
forward of the engine and boiler room are the petty officers’ and 
crew's quarters. The flat keel plates are 5 millimeters (0.2 inch) 
thick, and the vertical keel plates are 4 millimeters (0.16 inch) 
thick. ‘he frames are 20 inches between centers, and consist 
of angles 2 inches by %4 inch in boiler and engine rooms. ‘The 
general thickness of the deck plating is of 4 millimeters. 

The armament consists of two torpedo tubes located on the 
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deck, one forward and one aft of the after conning tower. Each 
tube has a stowage case for one extra torpedo; also a portable 
crane and handling gear. ‘Two 1%-inch rapid-fire guns are 
carried, one on each conning tower. 

The vessels carry at their davits one whale boat and one 
folding boat of canvas. The bridge deck is at the level of the 


high-pressure cylinder piston is a hollow casting of steel filled 
with lead, in order to obtain the same weight as the other 
pistons, and insure a balance of reciprocating parts, thus reducing 
vibration. 

The framing is composed of ten forged steel columns, thor- 
oughly braced with diagonal and other braces, and possessing 


TWIN-SCREW DESTROYER BUILT FOR THE TURKISH GOVERNMENT AT GENOA, ITALY. 


forward conning tower, and is fitted with steering wheel, com- 
pass and indicators to and from engine room. Above this is a 
platform for a 5,000-candlepower searchlight. The steering en- 
gine is located in the forward conning tower. 

These boats attained a trial speed of twenty-six knots for one 
hundred minutes, according to contract. 


SIDE VIEW OF THE STERN OF THE DESTROYER. 


MACHINERY. 

The engines are of the twin-screw vertical inverted three- 
cylinder triple expansion type, with cylinders 1534, 24% and 35% 
inches in diameter, and 1534 inches stroke. The collective horse- 
power of each boat is 2,400, when turning 350 revolutions per 
minute. Special care has been taken in design to secure minimum 
weight with maximum strength. The cylinders are of cast iron, 
and the covers and bottoms are of cast gun brass. Liners are 
not used, and there is no pipe communication between each 
cylinder and the next receiver. The pistons for intermediate- 
pressure and low-pressure cylinders are steel forgings, with 
followers of the same material. The ring for the low-pressure 
cylinder pistons is of cast iron, and held in place by steel springs, 
while the high-pressure and intermediate-pressure cylinder pis- 
tons are fitted with cast gun metal Ramsbottom rings. The 


great strength, combined with lightness. The guides are hollow 
castings of steel, fitted with a water service, the backing gibs 
being of forged steel. The crank shaft is made in one piece 
and not hollow, 5 9/16 inches in diameter. A small hole in the 
pins is utilized as an oiling device, the oil being thrown out 
by centrifugal force. The cranks are set at angles of 120 
degrees. 

The engines are fitted with single-ported piston valves for 
the high-pressure cylinders, and with Erick’s valves for inter- 
mediate- and low-pressure cylinders, operated by slot links. The 
reverse motion is obtained by a right and left hand spiral sleeve, 


THE STERN VIEW SHOWS EASY LINES. 


worked by hand and steam gear. The bearings of the cross- 
heads, crank pins and other important parts are of naval standard 
composition, lined with anti-friction metal, and all fitted with 
automatic oiling devices. 

The propellers are three-bladed, of manganese bronze, with a 
diameter of 5 feet 11 inches, and a pitch of 8 feet. The pitch 
ratio is 1.35; and the ratio between projected blade area and 
disk area is 0.3, the former being 8.25 square feet. 
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Each condenser is supplied with a separate condenser, built of 
copper and composition, and having a cooling surface of 1,804 
square feet measured on the outside of tubes. ‘The tubes are 
made of the same material, and tinned on the outside. ‘The 
circulating water is supplied to them while the boat is in motion 
by a siphon through the hull, and by an independent engine and 
centrifugal pump when at rest. This pump is also utilized as 
a bilge suction is case of emergency, 

The engine room is also fitted with a large boiler feed pump, 
delivering into a main pipe, which can be used to supply each 
of the two boilers; there are also two fire and bilge pumps. ‘The 
bilge is also taken care of by a 2-inch steam ejector in each 
watertight compartment. The air pumps are driven by a small 
crank shaft coupled with key and screws at the fore end of the 
engine crank shaft. There are also a hot well pump and an 
auxiliary air pump worked by the centrifugal pump crank shaft. 
Evaporators are installed in the engine room, capable of supply- 
ing six tons of fresh water per hour, and there is also an electric 
plant of 5-kilowatt capacity, which furnishes light for the 
entire vessel. 

BOILERS. : 

There are two boilers of the locomotive type, located forward 
of the engine room, and placed back to back. Each of these 
boilers has a grate surface of about 52 square feet and heating 
surface of 2,045 square feet (ratio 39.3), and is built for a work- 
ing pressure of 200 pounds per square inch. ‘The boilers are 
built entirely of Siemens Martin steel. 

An auxiliary feed pump is fitted in each stoke hold, to deliver 
into an auxiliary feed pipe, and the system of piping is such 
that it is impossible to entirely disable the machinery through 
the breaking of a pipe. The boilers are fired under the closed 
fireroom system. ‘There are two 63-inch blowers in each fire- 
room, each being run horizontally by a 6 5/16 by 434-inch single 
engine. 

The bunkers are capable of carrying 60 tons of fuel. 


IT WILL BE NOTED THAT THE ENGINE CYLINDERS ARE OFFSET. 


‘New Italian Torpedo Boat Destroyers. 


The Italian government has commissioned Messrs. C. & T. T. 
Pattison, of Naples, to build eight destroyers of the type con- 
structed for the Japanese and British navies at Chiswick and 
Southampton by John I. Thornycroft & Co., Ltd. The plan and 
inboard profile of the Nembo, the first to be built, is shown. 
The Espero is one of the destroyers of this class. 

These vessels are 210 feet long and have a beam of 19% feet, 
the draft being 7% feet. The power is supplied by triple ex- 
pansion engines of the four-cylinder inclined condensing type. 
The stroke of these engines is 18 inches; the high and inter- 
mediate-pressure cylinders measure 22 and 29 inches in dia- 
meter, while the two low-pressure cylinders are each 30 inches 
in diameter. They developed 6,000 horsepower, with a boiler 
pressure of 220 pounds per square inch. The armament con- 
sists of one 12-pounder and five 6-pounder quick firing guns, 
and two torpedo tubes. All of the eight destroyers have been 
launched, and it is claimed all have attained a speed of at least 
30 knots. 

These shipbuilders are also building a half dozen stock 
Armstrong & Co., of Genoa, for four destroyers of the Bersag- 
lier type, making 2814 knots with the engines developing 
6,000 indicated horsepower. ‘These boats have 53 men as the 
full complement, the same as the Nembo class. 

These shipbuilders are also building a half dozen stock 
destroyers of this same class. ‘The total length is 211 feet 6 
inches; beam, 20 feet; and draft, 7% feet. There are three 
Thornycroft boilers of the watertube type, as in the Nembo. 
' The engines have a stroke of 18 inches, and cylinders 21, 28% 
and two of 30 inches in diameter. 

There is complete coal protection for the engines as well as 
for the boilers, the engines being echeloned, with a separate 
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LONGITUDINAL SECTION, HALF DECK PLAN AND HALF SECTION OF THE DESTROYER NEMBO, 


226 


International Marine Engineering. 


JUNE, 1907. 


THE ITALIAN TORPEDO BOAT DESTROYER ESPERO STEAMING AT FULL, SPEED ON HER TRIAL TRIP. 


watertight compartment for each. The armament includes four 
12-pounders and three torpedo tubes. 


New English Torpedo Boat Destroyers. 


The Gadfly is the first torpedo boat destroyer of a new class, 
designed for the British navy, and constructed at Chiswick, at 
the Church Wharf Works of John I. Thornycroft & Co., Ltd. 
This destroyer is 168 feet long, and has a maximum draft of 
6% feet with a beam of 17% feet. There are four other boats 
of this class being built at the same yard. All are fitted with 
watertube boilers and Parsons steam turbines. 

One of the interesting features of the steam generating equip- 
ment is the use of oil fuel, the Admiralty oil fuel apparatus being 
utilized. There are three shafts driven by steam turbines, each 
of the wing shafts taking one-quarter of the power, while the 
central shaft takes one-half of the entire power. On the center 
shaft are mounted both the astern turbine and the low-pressure 
turbine, while the cruising turbine for slow speed is also con- 
nected to the center shaft. 

A speed of 27% knots was obtained on a recent 8-hour trial, 
this being the mean speed, estimated in the usual way from a 
half dozen runs made on a measured mile at the Maplin Sands. 
These were taken on the fifth hour of the trial. The fuel oil 
consumed during the trial was 22.6 tons, which figures out at 
1% pounds of oil per horsepower per hour. It is stated that 
the steam pressure was maintained steadily throughout the trial, 
and as the boat became lighter the revolutions gradually in- 
creased. It is also said that as the oil tanks hold 4o tons, there 
was no reason why the trial should not have been continued until 
the whole of the fuel oil in the tanks was used up. An interest- 
ing feature of the trial was the perfect consumption of the oil, 


there being practically no smoke, and the funnels were quite 
cool. i 

Special trials were made in stopping, starting and going astern, 
as well as circle turning and steering, the results being found to 
be about the same as with the single screw torpedo boats. At 
two-thirds the number of revolutions required for the guaranteed 
speed of 26 knots, the boat was run astern for 15 minutes with 
the center propeller, and a run over the measured mile showed 
a speed of 12 knots. A speed of about 13 knots was shown on a 
run of 15 minutes, with the center shaft making 699 revolutions 
per minute. 


The French Destroyer Claymore. 


The destroyer Claymore has recently been delivered to the 
French government by the Normand Shipbuilding Company, of 
Havre. During the official trials, this boat attained a maximum 
speed of 30.356 knots, with a coal consumption which would 
have permitted her to run 1,170 miles at a speed of 14 knots. 
The propelling machinery includes two engines developing to- 
gether 7,200 horsepower. ‘There are two boilers, of the Nor- 
mand type, each boiler giving the steam necessary for about 3,600 
horsepower. 

The displacement of the Claymore is 313 tons, and the 
weights carried on trials, comprising chains, anchors, masts, 
boats, torpedoes, torpedo tubes, compressing pumps, artillery 
and ammunition, provisions and water for boiler and crew, 
coal necessary for steaming 1,170 miles at 14 knots, crew and 
effects amounted in all to 93 tons. 

The armament comprises two torpedo tubes, one 2.6-inch 
quick firing gun, and six three-pounders. ‘The vessel has a 
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length on load line of 190 feet, and an extreme breadth of 21 
feet 6 inches. 


While the steam pinnace carrying a tube has long been a part 
of many foreign navies, it has never gained much favor in our 


THE CLAYMORE, A TYPE OF aman eso NEW DESTROYERS BUILT AND BUILDING FOR THE FRENCH NAVY. 


Notes on Motor Torpedo Launches. 
BY C. T. BRADY, JR. 

In the early days when the torpedo began to be seriously con- 
sidered as an offensive weapon, and, due to Mr. Whitehead, an 
automobile weapon, students of its use advocated its adoption 
on small launches, capable of being carried on a ship’s deck until 
there was need for them. But it was soon found that high speed 
could not be obtained with a small steam launch, and the en- 
largement of the boats began which has reached its present 
level in the 800-ton destroyers now building for the British 


navy. 


own—perhaps due to the fact that the two which were built 
for the old Maine and Texas proved to be such lamentable fail- 
ures from the point of view of speed, the smaller one for the 
Texas doing only 11.3 knots on her trial in place of the 17 
hoped for. 

’ Of course the real reason for the failure of the steam launch 
is the impracticability of installing the power needed to get the 
desired speed without monopolizing weight which should properly 
be put into the rest of the boat; and also in that their engines 
are great coal consumers, especially in the small sizes used in 
the launches. In other words, steam sets are not light enough, 
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OUTBOARD PROFILE AND DECK PLAN OF PROPOSED MOTOR PROPELLED TORPEDO LAUNCH. 


Naval experts have lately been reconsidering those early ideas, 
and the opinion is gaining ground that there may be a use for 
the torpedo launch after all. This opinion has received con- 
siderable force from the results of the battle of the Sea of 
Japan, wherein the Japanese torpedo boats, at the end of the 
day, rushed in and gave the final coup de grace to the battered 
Russians. In this work the smaller boats were most efficient, as 
by reason of their small size they could creep in closer before 
being discovered. It is at this work that the torpedo launch may 
be expected to shine. 


and burn too much coal per horsepower, It is to the internal 
combustion engine that we must turn to find power and light- 
ness combined effectively. Its advantages over steam are many 
and varied, and have been frequently pointed out. It has also 
been tried practically with great success by Mr. Nixon in the 
Russian torpedo boats of the Black Sea, and by Mr.: Yarrow 
in “1176,” since bought by the British Admiralty. 

Some of the advantages worth noting here are first of all its 
light weight, permitting small,displacement for the same power, 
and hence greater speed. Since a steam engine requires a boiler 
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PROFILE, WITH ONE BUTTOCK LINE. 


ABOVE-WATER LINES, DIAGONAL AND CURVE OF SECTIONAL AREAS. 


and stokehold, the vital target in a small launch amounts to half 
the length or more. With a gasoline motor the target is reduced 
to about one-sixth of the over-all length, and the engine can 
be placed well forward, in the deep part of the hull, so as to 
gain the advantages of a long run with a small shaft angle. In 
addition to these reasons, which represent chiefly a saving of 
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weight and space, it is found possible to install twin or even 
triple screw arrangements, which permit of great mobility and 
less liability of disablement, especially at the present high stage 
of development, when many engines show a regularity and steadi- 
ness equalled only by large steam outfits. Finally, there is the 
all important question of radius of action, wherein the explosive 


motor has at least twice the range of the usual steam engine. 

The United States navy officials are considering this type of 
launch for use on the new battleships. Experience being rather 
limited, as many opinions as we can obtain on the subject will 
prove interesting and perhaps of value. The accompanying draw- 
ings seem to fulfil many of the requirements of this type. 
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THE BODY PLAN. 


The boat is sixty feet long, that being about the maximum 
which can be handled on a battleship’s superstructure, and the 
weight has been kept down to twelve and a. quarter tons, to per- 
mit of easy slinging. She could of course be made smaller by 
omitting one or both the cabins, but under certain circumstances 
these might be useful. 
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For power the boat has two engines of 100 rated horsepower 
each, but which would undoubtedly develop 250 together, as 
this make of engine is underrated. At 550 revolutions per minute 


A New English Submarine. 
The photograph illustrates C-1, the first of a new type of sub- 
marine built by Vickers,‘Sons & Maxim, Ltd., at Barrow. This 


THE FRENCH SUBMARINE BOAT OPALE RUNNING AWASH. 


it is calculated that the speed would be at least 20 knots. With 
300 gallons of gasoline, assuming a consumption of one-tenth 
gallon per horsepower hour, the radius would be nearly 300 
miles at full speed, and at eleven knots about 800 miles, which 
would be utterly impossible for a steam launch of this size. 
The boat would carry an 18-inch short Whitehead torpedo. 
In the drawing the regular deck tube is shown, as it does not 
seem that a practical boat should carry such poor substitutes as 
deck tongs or other dropping gear. The small automatic gun 
shown might be exchanged for a one-pounder rapid fire gun. 


vessel is fitted with two periscopes for observation when running 
submerged. 

The boat has a length of 135 feet and a beam of 13 feet 6 
inches, the displacement being, 313 tons. The submerged speed 
for three hours is 8.5 knots. The maximum surface speed is 
12.5 knots, at which speed the cruising radius is 950 nautical 
miles. Ata speed of 9,5 knots on the surface this radius becomes 
1,350 miles. ‘Iwo tubes are fitted for 18-inch Whitehead tor- 
pedoes. The propulsion is by a single screw engine actuated by 
gasoline when on the surface, and by electricity when below. 


THE ENGLISH SUBMARINE C-I, DURING A TRIAL RUN AWASH. 
(Photograph, Stephen Cribb, Southsea.) 


As a matter of interest a table showing characteristics of sey- 
eral small torpedo boats is appended: 


Length Beam Draft Displ. Speed 

' feet. feet. feet. tons. H.P. knots. 

Boat for Maine 58.5 9.0 3.0 19.9 220.7 12.6 
Boat for Texas ..... 48.1 OO BF 15.2 158.5 11.3 
Manly ...... ‘ 60.6 9.3 2.9 20.0 Mahe 17.5 
Nixon’s Russian Boats 90.0 11.2 4.0 34.0 600.0 *20.0 

_ Yarrow’s “1176” 60.0 9.0 1.0 78.0 300.0 **26.2 
Proposed Launch ... 60.0 8.5 2.3 12.3 200.0 20.0 


*Contract speed; said to have been easily exceeded. 

+Weight of hull and engines only. Triple screw. 

**World’s record for this size, about 5.5 knots better than any steam tor- 
pedo boat of this size has ever done. 


French Submarines. 


Among the latest underwater boats laid down for the French 
Navy is the submersible Cigogne, which measures 175 tons afloat 
and 250 tons submerged. ‘This vessel has a length of 118 feet, a- 
beam of 12 feet 9 inches and a draft afloat of 9 feet. She is driven 
by twin screws, actuated by kerosene engines of 200 horsepower 
when afloat and by electric motors when submerged. ‘The max- 
imum speed is 12 knots, and four torpedoes are carried. This is 
said to be the type preferred by Admiral Fournier of the French 
navy. 

The Opale, which was laid down in 1903, is said to be the largest 
submarine afloat. Her displacement is 390 tons awash and 430 
tons submerged. The length is 147 feet; the breadth, 12 feet 
9 inches; and the draft, afloat, 12 feet rt inch. A maximum speed 
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of 12 knots is obtained with twin screws operated by kerosene 
engines of 600 horsepower when afloat. Electricity is used for 
propulsion submerged. Six torpedoes are carried. 


new leviathans of 1907. The illustrations are in colors from 
paintings, each left-hand page being devoted to a description of 
the vessel shown on the right, 


SUBMARINE BOAT LAKE, OF THE LEVEL KEEL TYPE, IN NEW YORK BAY. 


The Submarine Boat Lake. 


In Newport harbor, tests have recently been conducted, in 
which the United States submarine Octopus and the level keel 
boat Lake have been competitors. ‘The latter vessel is said to 
have made an average speed of 8.6 knots awash, and 7.68 knots 
when run with her gasoline (petrol) engines alone, no assistance 
being derived from the stored energy in her storage batteries. 


Lloyd’s Report on Ship Construction. 


Under date of March 31, Lloyd’s Register reports under con- 
struction in the United Kingdom 585 merchant vessels, aggre- 
gating 1,306,087 gross tons, as compared with 547 vessels of 
1,401,882 tons a year ago. ‘The total warships under construc- 
tion in the United Kindom are given as 55, of an aggregate of 
248,520 tons, of which seven are building in royal dock yards, 
and the remainder in private yards. Seven of the total are for‘ 
foreign owners, the remaining forty-eight being British. The 
report shows merchant vessels under construction in other parts 
of the world as follows: 


United States, excluding Great Lakes ....... 87 158,827 tons. 
Germanys «ccc ee ee eee ere 79 198,690 tons. 
FGRAaT CEs, (as. oie Ae OC Eee 30 83,506 tons. 
italy chic fate Stes ey SER Cea OO eee 23 70,883 tons. 
Japan A An. dn Ree Se eee eee 17 64,990 tons. 


Two steam turbine fireboats for the city of New York were 
launched April 16 at the yards of Alexander Miller & Bro., 
Newburg, N. Y. They will be similar in construction, the length 
on deck being 131 feet, breadth of hull 27 feet, and depth 14 
feet. The engines will be turbines of 830 horsepower. The 
pumps, of the new centrifugal pattern, will be driven directly 
by turbines, and each will have a capacity of 10,000 gallons of 
water per minute. ‘here are to be no obstructions on the decks, 
which are to be flush and always clear for action. The only 
objects on deck will be the pilot house forward, the funnel 
amidships, the watertower aft and the two turrets for hose 
connection. There will be nine 34-inch hose connections in 
each turret. Another boat is in hand. 


Development of the Cunard Line. 


A neat little booklet has been issued by the Cunard Steamship 
Company which gives a pictorial history of the development of 
the line through the various stages represented by the wooden 
paddle steamer Britannia of 1840, the iron paddle steamer Scotia 
of 1862, the iron screw steamer Russia of 1867, the steel screw 
steamer Aurania of 1882, the twin screw steamer Campania of 
1893, the triple screw turbine steamer Carmania of 1905 and the 


POINTS OF INTEREST IN CONNECTION WITH THE 
DESIGN, BUILDING AND LAUNCHING OF THE 
LUSITANIA.* 


} BY W. J. LUKE. 
HIGH TENSILE STEEL. 

A few details of the mean results of the experiments under- 
taken to ascertain the relative merits of the different materials 
may be given. It is quite apparent that, although the ordinary 
mechanical tests can be readily enough carried through in the 
test house at a steel works, tests for discovering the elastic limit 
(or even the breakdown point) are much more difficult and 
tedious. When it is considered that either of these points is 
reached when the extension of the specimen is probably less than 
I-I00 inch in a length of 6 inches, it is quite evident that any 
attempt to discover this limit by means of marks, no further 
apart than the above distance, and on pieces in process of testing 
to destruction, must be quite out of the question. 

These tests were accordingly made by David Kirkaldy & Son, 
London, on specimens 11 feet long by 2 inches broad, and of 
thicknesses varying from 0.737 to I.515 inches. This insured ab- 
solute impartiality in the conducting of the tests, and the results 
incidentally furnish complete proof (if such were needed) that 
if elastic limit is defined as the limit over which stress and strain 
are directly proportional, there is hardly any stress, however low, 
which can be called the elastic limit. The results given are the 
mean of those given by two specimens of mild steel; ten speci- 
mens of high tensile, normal; and eleven specimens of high 
tensile, annealed. ‘The third series is given, although the ship 
plates used in the construction were not annealed. It should also 
be noted, in connection with the ultimate extension, that it is 
measured over a length of I00 inches, and, in consequence, the 
percentage extension is much less than in a specimen of 8 or 10 
inches length. This is due to the fact that in all these lengths of 
specimens the local extension at the fracture would be the same. 


MEASUREMENTS TAKEN OVER AN ORIGINAL LENGTH OF I00 INCHES. 


: Elastic Ultimate Ratio of 
; Ultimate Stress Stress Elastic to 
Material extension tons per tons per | Ultimate 
in. and % sq. in. | sq. in. Stress 
| 
| | 
WoT SEES ooon000 Saeucujecie le 17.65 12.9 | 29.6 43.5% 
High Tensile Steel, normal os 13.64 | 17.5 | 36.8 477% 
High Tensile Steel, annealed... | 14.80 19-5 | 36.6 | 53.4% 


In the strength calculation, it was assumed, and so specified 
to the makers, that mild steel should have an ultimate tensile 
strength of from 28 to 32 tons per square inch of original sec- 
tional area, and high tensile steel, free from nickel, and not 
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annealed—such as was used in the construction of the ship— 
should have an ultimate tensile strength of from 34 to 38 tons, 
an increase of 20 percent. ‘The normal high tensile steel is here 
shown to be above expectation as regards ultimate tensile strength 
by 2.2 percent and above the mild steel by over 24 percent. Tak- 
ing, however, the expected increase of 20 percent, and with ar 
increase of 9.7 percent in the ratio of the elastic limit stress to 
the ultimate tensile stress, we may say that the high tensile ma- 
terial is 32 percent better than the mild steel. If we take the 
increase for tensile strength as 24 percent and for elasticity as 
9.7 percent, it shows a superiority of 36 percent. 

The specimens had 25 spaces of 4 inches each, marked off along 
their lengths, and extensions were measured at increments of 
one ton load per square inch of original sectional area, and the 
ultimate extensions over the 4-inch spaces were recorded. ‘These 
latter gave a measure of the uniformity of the strength of the 
material, while by the former the yield point or limit of elasticity 
was gaged. This seems to have been considered as reached 
when a permanent set of about o.o1 percent of the original 
strength took place. 

It was also stipulated that, besides having tensile strength as 
mentioned above, the high tensile steel should be able to satisfy 
all the other mechanical conditions and tests applied to mild steel. 
The elongation on a length of 8 inches, and on 8-inch specimens, 
was sometimes as high as 30 percent, and never below 23 percent, 
which compares very well with the specified minimum of 20 
percent in mild steel. The non-temper test had to be satisfac- 
torily met, and bending tests were conducted on 11-foot speci- 
mens of mild and high tensile steel, and they were found to be 
of about the same value for withstanding flexural stresses. A 
series of percussion tests clearly demonstrated the superiority of 
the high tensile steel to the mild steel with which it was com- 
pared, and the material was consequently accepted. As will be 
gathered from the previous mention of the positions in which it 
has been used, no furnacing or bending of plates was required. 
It was considered advisable to drill all the holes in these plates, 
and to trim up all edges in the planing machine, planing off a 
breadth (or length) equal at least to half the thickness of the 
plate in question. 
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LAUNCHING. 

Before the keel blocks of this vessel were laid, calculations had 
to be undertaken to see that she could be safely launched. The 
line of the berthing was selected to suit the length of the ship, 
and so that her stern might point to the River Cart at its con- 
fluence with the Clyde. Suitable declivities of keel blocks and 
launching ways were determined by a limited process of trial and 
error until, corresponding to certain declivities with practicable 
heights of blocks a safe margin of moment against tipping was 
assured, and the vessel did not commence to lift until she was 
far down the ways. These declivities, as stated before, were 
7-16 inch for the keel blocks, and 51-100 inch for the ways. The 
minimum excess of moment against tipping was 22 percent of the 
moment causing tipping at that place, and lifting occurred at 75 
percent of the run down the ways. 

When a stern lifts, owing to the excess of buoyancy over 
weight at the aft end, as the total weight is greater than the 
buoyancy, there is left an unbalanced weight to be taken on the 
fore poppets, and communicated through the ways to the ground. 
The shorter the length of ways over which this weight is borne, 
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LAUNCHING DIAGRAM FOR THE QUADRUPLE SCREW TURBINE DRIVEN STEAMSHIP LUSITANIA. 


650 


{Ship ——— 


| 
700 


Moment of Weight about Fore Poppets 


Vessel when Stern lifts 


| 
750 
Positions of C.G. 0 


H 2 the more intense will be the rate of pressure; if the poppets were 

H e Ht rigid, this thrust would be located at the extreme forward end, 

q 5 L aglet 2 and it is only by the yielding of the struts that this load is dis- 

h al Bila! tributed. In the Lusitania this was facilitated by the fitting of 

I Al Beil soft wood packing under the poppets. ‘This packing at the fore 

f Z, 3 Staal end was 6 inches thick, and compressed 15% inches, and the struts 
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themselves would also compress or crush, and so distribute the 
load. 

= |! A factor in the safety of a launch is the length of time the 
vessel has to run after the stern lifts until she drops or floats off 
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the ways. This is especially so with long ships, as they are more 
liable to be canted by the action of the tide, wind, or drags. In 
case this happens, it tends to cause the poppets to trip, and the 
fore end of the vessel to come down on the ground. ‘The differ- 
ence between weight and buoyancy can be calculated at any 
stage of the vessel’s progress down the ways, and, if the center 
of gravity of the vessel be known, and the center through which 
the buoyancy acts, the center of pressure on the ways can be 
found by proportion. Knowing the weight that the ways are 
supporting (W—B), and the surface affording this support, the 
mean rate of pressure can be obtained at any position of the ship 
on the ways. These mean pressure rates are shown. 

Now, if the center of the pressure is not at the mid length of 
the supporting surface, the rate of pressure over this surface 
cannot be uniform. If, however, we assume that its variation is 
uniform, the curve of rates of pressure over the supporting length 
would be straight, and the slope can be obtained from our knowl- 
edge of the position of the center of pressure. 

If + be the distance of the center of pressure from the aft end 
of the standing ways, and h the distance from the after end of 
the standing ways to the fore end of the sliding ways, and p the 


Vessel’s Stern lifts 


At 590’ 


the amount of this tendency is shown by the curve. From where 
the stern lifts until she leaves the ways the curve of total pressure 
on the fore poppets is shown. 

The variation of mean pressure rates, as shown by the diagram, 
is very slight, being about two tons per square foot, from the 
start until the ship has run 350 feet. The pressure rates at the 
fore end of the sliding ways vary during this distance from 1.5 tons 
per square foot positive to a slight negative pressure, and the 
corresponding pressure rates at the after end of the standing 
ways vary from 2.5 to 4.66 tons per square foot positive. ‘This is 
a much more intense rate of pressure than is apparent by merely 
considering the mean pressure over the length of the ways, and 
the tendency to upward pressure experienced at the fore end of 
the sliding ways has not to my knowldge been demonstrated 
before. 

Fortunately this intense pressure rate at the after end is pre- 
pared for by the means taken to withstand the high pressure on 
the ways when the vessel lifts at the stern. The pressure 
amounted to 19 percent of the launching weight at the time of 
lifting in the Lusitania, and, if taken as distributed over the fore- 
length of sliding ways, gives a mean rate of I0 tons per square 
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CROSS CURVES SHOWING VARIATIONS OF RATES OF PRESSURE AT POSITIONS INDICATED, FOR ALL POSITIONS OF THE SLIDING WAYS. 


mean pressure rate over this distance, we can determine a and D 
(pressure rates at fore end of sliding ways, and after end of 


2a+b 
standing ways, respectively) from the formula v-=/ ee 
b 
a+b 6px 30503 
from which, since p= a Did, Binal DSA? — 
Opx 2 2 n 
Now, if s=—h, b will be zero; this is a case not likely 


h 3 
to occur in fine ships. If = % h, a will be zero, and if 4 is less 
than 1% h, a will be negative, which means that there will be an 
upward pressure at a. 

The figure has as base the distance the vessel has traversed, and 
shows the corresponding mean rate of pressure over the ways; 
also, the rates of pressure over the ways proportioned according 
to the above formula. This shows that when the Lusitania had 
run 280 feet, there was no pressure at the fore end of the ways, 
and the same occurred at 450 feet run. Between these two, the 
pressure at the fore end of the sliding ways tended upwards, and 


foot. This mean rate could in turn be allocated to the ends of the 


‘length of sliding ways over which it is distributed, and in all 


probability would be augmented at one end and diminished at 
the other, in the same manner as was found in distributing the 
pressure over the total length of sliding ways. 

Curves are also shown indicating the variation in the rates of 
pressure that come on various parts of the sliding ways as the 
ship passes over them. ‘They are set off in terms of the distance 
the vessel has run. Of special interest is the one at 590 feet 
down the ways, the locality in which the fore ends of the sliding 
ways are when the vessel lifts; also the one at the after end of 
the standing ways. 

As is well known, the ship was successfully launched on June 
7, 1906; the total time which elapsed from the release of the 
triggers until she was fully afloat was 86 seconds; of this period 
22 seconds were absorbed in tripping the keel blocks left under 
her, and in this operation she progressed only about one foot 
down the ways. ‘This gives an average speed of 12.2 feet per 
second for the remainder of the journey to the water. ‘The 
velocity was so moderate that the vessel was brought up with 
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her bow about 110 feet from the shore, the total weight of drags 
in use having been 1,000 tons. 


CALCULATION FOR MOMENT OF INERTIA. 
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In round figures, the moment of inertia in units of square inches SB 50 
X feet squared is 3,300,000, and the bending moment, in the con- oi 
dition when entering port, is 1,020,000 foot-tons. ‘The consequent eas 
. . . . ; ° 
stress per square inch on the shelter deck—in extension—is 10.6 3 Bich 
tons, and the compressive stress on the keel is 7.8 tons. z ce 
= ) 
a te 
The Naval Review in Hampton Roads. is e 88 
On April 26 there took place in Hampton Roads, in connec- in z a2 
5 5 , 9 = Ono D tol 
tion with the official opening of the Jamestown Exposition, a eI 5 % 
naval review in which participated thirty-eight American ships rs a 
. . . . i 
and nine from other navies. Owing to a change in the date of i = 
. Ono 5 6 5 Lay H 
the opening of the exposition the contingent of foreign ships was fe) i 
o 
not so large as was expected, and a number of the vessels have ae % 
. . . 2 
arrived on the scene since the review took place. K 2 
‘ : 5 : : S 
The American ships present at the review included sixteen a es 
first class battleships, four armored cruisers, three coast de- g 
fenders, one protected cruiser, six torpedo destroyers, five tor- | 
pedo boats, and three auxiliary vessels. The foreign contingént = 
actually present included four British armored cruisers, two z 
German cruisers, two Austrian cruisers and one Argentine B 
cruiser. The vessels which did not arrive in time for the official 8 
opening included two French armored cruisers; two Italian a 
cruisers; one Japanese cruiser and one battleship, the former q 
. . . . . > 
having been built in the United States and the latter being the < 
first ship of its class built in Japan; three Brazilian ships; one ¢ 8 
Chilian cruiser and one Portuguese cruiser. & u 
Our photograph shows the Georgia at the extreme left. Back ee tat) 
of the Mayflower, which appears in the center of the picture, is Fe 
the New Jersey. Next along the ships in the line to the right > 


are the Rhode Island and Virginia. hese four battleships are oe 
sisters, of nearly 15,000 tons, and have a speed of 19 knots and e 
very powerful batteries. The second line in the photograph, 
showing in the background, begins with the British cruiser 
Roxburgh, after which come the Hampshire, Argyll, and Good 

Hope. The smoke from the saluting guns is so thick that only 
portions of the other vessels present can be seen, but enough 
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is visible to show the great extent of the squadron assembled, 
the line having been about four miles long. One feature to be 
noted in connection with the illustration is the lining up of 
sailors along the rails of the American and British ships. ‘The 
men were arranged in solid lines from bow to stern, and on 
certain portions of the superstructure. The illumination at night 
was an especial feature, all of the ships being outlined by incan- 
descent lights. The American ships had their names spelled in 
“letters of fire” across each bridge. 


Saxonia of the Cunard Line, which was notable mainly for the 
great economy in operation; the steam yacht Mayflower, now 
forming a part of the naval establishment of the United States; 
and culminating with the Lusitania of the Cunard Line, which 
was launched a year ago. Many of the large cruisers of the 
British navy have come from this yard, the latest war vessel 
being the new battle cruiser Inflexible, of 17,250 tons. 

The establishment is situated on the north bank of the river, 
and has been laid out on a liberal scale in order to provide 


GENERAL VIEW OF THE CLYDEBANK YARD OF JOHN BROWN AND COMPANY, LIMITED. 


JOHN BROWN & COMPANY’S SHIPYARD. 

In 1899 John Brown & Company, Limited, of Sheffield, long 
known as manufacturers of armor and large forgings of all 
sorts, acquired the Clydebank Shipyard, established on the Clyde 
near Glasgow in 1873. ‘This establishment covers an area of 
eighty acres, and is equipped with facilities for constructing 
ships of all sorts, from the smallest size up to the biggest 
afloat. Large numbers of vessels, both warships and mercantile, 
have been constructed at this yard, prominent among which 
might be mentioned the City of New Vork and City of Paris, 
now the New York and Philadelphia of the American Line; the 


room for expansion. Since it has come into possession of the 
present owners, a large amount of work has been done in the 
shape of fitting out new building berths and constructing new 
machine shops. The general arrangement includes six shipbuild- 
ing berths in what is known as the east yard, and several in the 
extension towards the west. Between these two series is an 
open dock for fitting out vessels after they are in the water. 
Angle iron departments, beam and plate scrieve boards, furnaces 
and machine tools are arranged at the head of each series of 
berths. The carpenters, joiners, cabinet makers, polishers and 
woodworking departments generally are in the east yard, 
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contiguous to both the dock and the building slips. In both sec- 
tions of the works are smith shops, forges and light iron shops. 

The engineering and boiler works are placed at the end of 
the fitting out dock, being thus not only close to the vessels 
where machinery is being fitted on board, but also equidistant 
from the two series of shipbuilding berths. It is thus a simple 
matter to convey by the yard railway the machinery and boilers 
in parts to any ship, either on the ways or in the dock. ‘The 
engineering section includes also a large smith shop, brass foun- 
dry, copper shop and galvanizing department. 

The frontage of the works on the Clyde is 3,200 feet. ‘The 
various building berths have lengths varying from 450 to over 
800 feet. Several of them have been constructed to support the 
concentrated weights due to the modern battleship and cruiser, 
the unit weight per square foot of surface carried by the launch- 
ing ways amounting in some cases to as much as 3 tons. ‘The 


with a large floor area devoted to the process of bending them into 
shape. The usual equipment of forges and shears, together 
with hydraulic cutting and planing machines is alongside. 

The iron workers’ machine shed measures 350 by 150 feet, in 
three bays, with two lines of shafting for driving the machines. 
It contains heavy machine tools, including about thirty punch- 
ing and shearing machines, ranging up to tools with a capacity 
for 1%4-inch plates, while a gap of 42 inches enables plates 7 
feet wide to be handled. ‘There are two hydraulic manhole 
punches, capable of working holes up to 36 by 22 inches, while 
two other smaller machines are arranged for cutting elliptical 
and circular manholes. 

The tools in the plater’s shed are designed to work on ma- 
terial up to 35 feet long by 7 feet wide. The bending rolls deal 
with plates up to 1% inches in thickness, the top roller, which 
is a solid steel forging, weighing 45 tons. In this same depart- 


THE LARGE MACHINE SHOP OF THE ENGINE WORKS DEPARTMENT AT CLYDEBANK. 

ment are two other sets of rolls of somewhat less power. 
are five planing machines, a mangle for straightening plates, two 
plate cutting machines for light work, and a full equipment of 


waterway in front of the yard is such as to make it possible to 
float the largest liners, the building berths in the east yard con- 
verging upon the center of the river Cart, which flows into the 
Clyde almost directly opposite the works. 

The berths are equipped with hydraulic four-ton jib cranes, 
at frequent intervals, for lifting weights on board during con- 
struction. In addition, there are several portable 10-ton cranes. 
In the large quadrangle immediately inside the entrance, in both 
east and west sections, where plates and angles are stored, are 
located 10-ton portable cranes for handling these materials. ‘T'o 
facilitate conveyance of materials, the works include five miles 
of narrow gage railway and six miles of standard gage, the 
latter being in direct connection with both the Caledonia and 
the North British railways. 

‘The mold loft, which is thoroughly well lighted, has a length 
of 250 feet and a width of 55 feet. ‘he roof is of light steel 
construction, while the sides are entirely of glass. 

The frame bending shop in the eastern yard is about 250 
feet square. It includes three angle iron furnaces, 61 feet long, 


There 


radial drills. In the west yard a similar equipment is found, 
the gradual expansion of the works having made it necessary to 
provide more extended facilities for handling it. Full advan- 
tage has been taken of experience in bringing the latest part 
of the equipment thoroughly up to date. The two yards, as a 
matter of fact, are practically in duplicate, so far as iron work- 
ing is concerned. Other departments, however, are more or 
less concentrated. 

The engine works is compactly arranged near the head of the 
fitting out basin. For several years the average output has ex- 
ceeded 60,000 indicated horsepower per annum, the number of 
men engaged in this department alone being about 3,000. ‘The 
main engine shop consists of a building 410 by 360 feet, divided 
into four main bays. ‘The latter are utilized as delivery depart- 
ment, large machine shop, erecting department and small machine 
shops. ‘The erecting bay is placed between the two machine shop 
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THE CENTER BAY OF THE BOILER SHOP OF THE CLYDEBANK YARD. 


bays in order to minimize handling. ‘The smith shop, connected 
with the engine works, has 70 fires, with 13 steam hammers and 
several air furnaces. Forgings of considerable size are here 
produced for engines and boilers of ships. ‘The erecting shop 
contains two 40-ton overhead traveling cranes and a number of 
hydraulic jib cranes. The machine tools are unusually large and 
powerful, and are well served by the cranes. 
The main boiler works are opposite the engine shops, the 
building, 410 by 140 feet, being divided into three bays. In the 
two largest bays cylindrical boilers are constructed, and several 
very powerful tools are located here for handling and working 
the large plates. There is a plate furnace measuring 20 by 10 
feet, served by a powerful steam hammer. The third bay is 
used for the construction and erection of watertube boilers. 


The brass foundry is situated to the west of the main engine 
shop, and measures 150 by 250 feet. ‘The equipment includes 
air furnaces ranging in capacity from 5 to 16 tons; large drying 
stoves; cranes of all types, besides the usual outfit of foundry 
machinery. ‘There is a 3-ton cupola for such iron casting as is 
necessary in the department. Brass castings up to 25 tons have 
been made. 

There are three power houses, one for operating the tools in 
the shipyard, another for the engine works, and a third for the 
saw mill and forge departments. The shipyard plant is operated 
by six Babcock and Wilcox boilers, which provide steam for the 
shear leg engines alongside, as well as for running the electric 
generating sets. They also serve as destructors, being used for 
the disposal of sawdust and shavings, and rubbish from the 
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ships under construction. The station includes three different 
types of steam engines and five different types of dynamos. ‘The 
total engine power is above 900 horsepower. 

The engine works generating station differs from that of the 
shipyard in that the dynamos are run by gas engines operating 
with producer gas. These engines were built by the Premier Gas 
Engine Company, and include four single cylinder engines, 
three of 150 and one of 250 indicated horsepower, while four 
tandem engines of the same type generate 500 horsepower each. 
The engines are direct coupled to dynamos of the multipolar 
type, constructed by Bruce, Peebles & Company, Limited. ‘The 
speed of the single cylinder engines is 150 revolutions per 
minute with a maximum pressure of 315 pounds above the at- 
mosphere, and a mean effective pressure of 110 pounds per 
square inch. : 

In 1903 an experimental tank was installed for testing the 
models of ships’ hulls. The buildng is situated at the west 
boundary of the yard. The tank, which lies due north and south, 
has an extreme length of about 400 feet, a clear width of 20 
feet and a depth of water of 8 feet at one end and 9 feet at the 
other. At the end of the tank are dry and wet docks, for 
trimming the models, which measure 20 feet in length. ‘There 
is a passage of 4 feet in width on each side, the roof having a 
span of 28 feet, and being largely taken up by skylights. Near 
the docks is the necessary gear for making models, with auto- 
matic cutting machines and weighing machines. The carriage, 
from which the model is towed through the water, runs on rails 
fixed on each side of the concrete walls of the tank, and is driven 
by electricity. The dynamometric apparatus is designed so as 
to avoid all consequences of friction in the equipment. 

This basin is an invaluable part of the plant, enabling the 
determination of the power necessary to be given any new ship 
for the development of the desired speed. A still more valuable 
use, however, is in the determination of the most suitable form 
of model to fulfil any given set of conditions, and to attain, 
with least expenditure of power, any required speed. 


Notes on Vacuum in Connection with Marine Machinery. 


BY LIEUTENANT H. C. DINGER, U. S. N. 


Nothing has a greater effect on the economical performance 
of a marine engineering plant than the continual maintenance of 
the highest possible vacuum. Yet this matter is very often most 
sadly neglected by the personnel intrusted with the operation of 
the engine, and, sometimes, due to unfamiliarity with the under- 
lying scientific principles of thermodynamic operations, the 
condensing apparatus is operated so that very many heat units, 
which it might be possible to save and put to useful work, are 
lest. The fact can not be too thoroughly realized, that an in- 
crease in vacuum is a great possible gain in power, which can 
be obtained with very little expenditure of energy. 

It is fully as important to keep up a high vacuum as it is to 
maintain a high steam pressure; and it should always be remem- 
bered that every pound of vacuum obtained is a2 pound added to 
the mean effective pressure of the engine. ‘This being the case, 
it will always pay to be continually searching for and remedying 
the causes which tend to decrease the vacuum. 

With proper design and all of the condensing apparatus in 
proper order, a vacuum of 27 to 28 inches of mercury can be 
maintained. To show what a great loss an improper vacuum 
may cause, we will take a case and follow it out. Supposing 
that, due to leaks or to bad operation, a vacium of only 24 
inches is maintained (this is not uncommon). With a triple 
expansion engine using steam at 180 pounds, the mean effective 
pressure referred to low-pressure cylinder will be about 32 
pounds at full power. The difference in vacuum between 28 
and 24 inches is equal to 2 pounds, so that when only 24 inches 
of vacuum is carried, there is a loss of 2 pounds in the mean 


effective pressure, equivalent to 6.2 percent of the power de- 
veloped. ‘This, of course, means for equal power, an increase 
of 6.2 percent in the coal bill, as, well as in the manual labor 
of the firemen. 

Various matters that affect the vacuum in one way or another 
will now be considered. 

Air Leaks—A\l joints in the exhaust piping must be kept 
tight, and any leakage due to holes or fractures must be 
avoided. These joints are low-pressure joints, and are not very 
difficult to keep tight. ‘The slightest air leak has a tremendous 
effect upon the vacuum, since the air, which can not be con- 
densed, does at the same time displace the steam, and thus 
renders the condensing space it occupies uneffective for con- 
densing purposes. 

Efficiency of Air Pump—This can be kept up by keeping 
plungers and pistons properly packed, all parts in alinement, the 
valves in good order, and clear of grease, and the springs above 
them properly but not too tightly set up. 

Circulating Pump—This pump must furnish a sufficient amount 
of cooling water to the condenser to properly condense the 
steam. Whether or not this is being done can be determined 
from the temperature of the discharge water. In all cases the 
discharge water must be at a slightly lower temperature than 
that of the vapor corresponding to the vacuum it is desired to 
maintain. ‘The temperature of the vapor of steam under various 
conditions of vacuum is given in the table: 


Nee — 


Inches | Temperature || Inches | Temperature |) Inches Temperature 

of in degrees of in degrees of in degrees 
Vacuum Fahr. Vacuum Fahr. Vacuum Fahr. 

° 212 II 189.81 22 151.97 

I 210.29 12 187.30 23 146.55 

2 208.54 13 184.66 24 140.42 

3 206.73 14 181.88 25 133.32 

4 204.86 15 178.96 26 124.89 

5 202.94 16 175-87 27 114.34 

6 200.95 17 172.59 28 100.05 

7 198.89 18 169.07 29 76-80 

8 196-75 19 165.31 2914 54.21 

9 194-53 20 161,25 

10 192.23 21 156.83 


Hence, if a vacuum of 28 inches is aimed at, the discharge 
water must be below 100 degrees, and sufficient circulating water 
must be supplied to get this temperature of discharge. It need 
not be much below this; in fact, lowering the temperature much 
below this point will simply mean cooling the feed water. 
Therefore, with cool circulating water the circulating pump can 
be run quite slowly, and still be doing all that is required. It 
is simply wasting steam to run the circulating pump fast when 
the cooling effect is not needed. 

Condenser.—The back pressure in the low-pressure cylinder 
at high power is often raised considerably by, (1) too small 
exhaust ports and pipes; (2) sharp and irregular turns in 
exhaust passages; (3) too much baffling in condenser, or tubes 
spaced too closely; (4) dirty tubes. In fact, all matters that 
tend to obstruct the free passage of the exhaust steam to the 
cooling surface, and every thing tending, in any way, to reduce 
the efficiency of the cooling surface, decreases the effective 
vacuum. 

The exhaust passages should be of ample size, and the exhaust 
pipes should have as short and as direct a lead to the condenser 
as is possible. It is in these places that defects are often met 
with. Sometimes the exhaust passages are long, crooked, filled 
with sharp angles, turns and obstructions, which cause the loss 
in pressure necessary to force the volume of exhaust steam 
through. In other cases condensers are baffled too much, so that 
the flow of steam is much retarded. 

The cooling surface of the condenser should be arranged to 
offer the greatest surface to the steam as it enters the con- 
denser. ‘T'o this end all condensers should have proper avenues 
to allow the steam to get to the lower tubes. Proper baffles to 
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protect the tubes from the direct impact of the steam must, 
however, also be provided. 

In the United States navy the circulating water is usually 
admitted to the lower part of the.condenser first. In many 
vessels of the merchant service, the opposite practice, that is, 
supplying the circulating water first to the top, is the practice. 
Still another system, sometimes used in the British navy, is to 
have the division plate vertical. Here the water passes in on 
one side and back on the other. 

The condenser should get the highest possible vacuum at a 
point as near as possible to the low-pressure cylinder. It ap- 
pears that this desired result would be more readily obtained 
if the cooling water entered the condenser nearest to the en- 
trance of the exhaust steam; because the exhaust steam should 
be condensed as soon as possible at a point nearest the cylinder, 
so that the back pressure in the cylinder may be the lowest that 
it is possible to obtain. 

The difference in the effect of admitting the cooling water at 
the top and at the bottom of condenser may be graphically illus- 
trated by the diagram. 


A ~——Point of Cylinder Release 

ae 
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Let A C represent the pressure above a perfect vacuum at air 
pump suction. The line A B will represent the gradual reduction 
of the steam pressure, as steam is condensed, from the cylinder 
to the bottom of the condenser. 

I 1” t’ represents the back pressure in cylinder. 

2 2” 2’ represents the pressure in exhaust pipe. 

3 3” 3’ represents the pressure at top of condenser. 

4 4” 4’ represents the pressure at middle of condenser. 

With the same vacuum at air pump, if the entrance of the 
cooling water is changed from the bottom to the top, there will 
be a tendency to lower the pressure at the point where the cool- 
ing water enters at the top of the condenser. Let us represent 
this effect so as to cause 3 to be brought down tc 3”. Then the 
line A 1 2 3 changes to A 1” 2” 3”, and the back pressure in the 
cylinder is lowered the amount 1 1”, which represents so much 
mean effective pressure gained. Furthermore, it can be seen 
that any matter tending to reduce the resistance to the flow 
of the exhaust steam from the point of release in the cylinder 
to the point of condensation, will reduce the back pressure in 
the cylinder, and will consequently produce a direct gain in 
power. 

To get the very most out of a proper condensing apparatus, 
it must be arranged so that all obstructions to the flow, or con- 
ditions that increase the effect of obstructions, or lengthen 
the distance between the cylinder and the point of condensation, 
should be avoided, if practical conditions will allow it to be done. 


Ship Repairing in Venice. ‘There has recently been installed in 
the harbor of Venice a floating dock capable of handling vessels 
up to a length of about 400 feet. Heretofore, whenever repairs 
were required on the bottom of a vessel, it has been necessary 
to make use of one of the dry-docks in the government arsenal, 
which involved heavy expenses and exasperating delays. The 
new dock should do away with much of the difficulty and annoy- 
ance heretofore prevalent in this connection. 


Eskimo and Indian Boats of Labrador. 
BY STEPHEN P. M. TASKER. 

There are three separate and distinct types of boats used on 
the Hudson Bay, Hudson Strait and Atlantic coasts of Labrador. 
It is here, and especially on the bay and strait, that we find the 
native and his boat as, with little change, he was hundreds of 
years ago. ‘The only difference seems to be, in the case of the 
Indian, substituting birch bark, which, not only in this sparsely 
wooded region, but in the well timbered regions to the south, is 
scarce, by canvas, which he can procure at a few of the posts 
for furs. This material comes in width up to 102 inches, which 
is wide enough without a seam for their largest freight canoes. 

In the case of the Eskimo, contact with a trader now and then 
results in some wire or nails where sinew had been used before; 
otherwise the model and method of construction have not been 
changed. Canvas, for their use, does not seem satisfactory, 
besides the difficulty in getting it, and the great distance from 
the post to their camp-grounds. 

The Labrador canoe, as found from the lower edge of James 
Bay to about the fifty-eighth parallel of North latitude, where 
the Eskimo and Indian over-lap, is about eighteen feet long, 
three feet wide and two feet deep, and of a model very different 
from the craft made further south, with which we are all 
familiar. As the sketch shows, it is deep, high-sided, undecked, 
with large over-hangs and great sheer. Naturally this shape 
has, from its construction, with frames of one piece from gun- 
wale to gunwale, a round section and blunt water-line, and is in 
smooth water a hard paddler, bad for rapids and river work, 
but almost perfect for the rough and open water as found on 
the eastern coast of Hudson Bay, witl’ the prevailing northwest 


winds. The Indian is perfectly at home in this canoe, and 
never, as far as I could find, will he risk himself in the Eskimo 
production, whereas the Eskimo does not object to using the 
canoe if there is occasion to do so. Some time ago it was 
necessary to take Indians from the shore to a sealer when quite 
a sea was running, and not one would risk himself in the large 
and able surf boat, but all stuck to their little Whale River 
canoes, 

The Indian carries his entire outfit and family in the one 
canoe:—two single-blade paddles, with the woman ’way down 
in the bow, cramped up like a mummy, a blanket for a sail, 
and with one of the paddles acting as centerboard and rudder. 
While the majority of these canoes are fairly short, they are 
made up to thirty-six feet, with corresponding beam, and of 
birch bark, invariably requiring a man to continually bail. They 
do not stand the rough work of the well-made canvas covered 
canoes, but are lighter. 

The Eskimo oomiak, in which he carries his several wives, 
their families, a pack of husky dogs and entire outfit, is a large 
skin-boat, about thirty feet long, six feet wide and three feet 
deep, with a flat floor and circular ends, propelled by women at 
the oars, and occasionally fitted with a skin sail and rudder. 
This boat is extremely slow and hard to manage, and its great 
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carrying capacity is its only advantage. In traveling, the head of 
the household goes in his kayak (ki-ak) where he is perfectly 
independent, free from hard labor, and always on the lookout for 
game and camp sites. He carries no baggage in the kayak, 
except in emergencies, when a passenger can be accommodated 
flat on the after deck; seals, as they are killed, are stowed inside, 
but a landing is necessary for this operation. 

With his “dicky” (a seamless jacket and hood combined) tied 
around the coaming, this kayak is almost unsinkable; one of the 
Eskimo’s favorite games is to ride over and capsize his opponent, 
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In examining and using a number of these kayaks, the writer 
found no difference in construction or model, whereas in the 
Indian canoe, no two seemed to paddle nor be shaped alike. The 


numerous skins are beautifully sewed together, and the kayak, 
taken as a whole, is a credit to any mechanic, let alone a race 
of childish people, badly handicapped for materials and tools. 

The delicate gracefulness of this boat is in hard contrast to 
the clumsy and awkward oomiak, but taken together these crude 
boats of skin, bone and wood are indispensable to the living of 
the little people of the north. 


and they are so expert at righting themselves that there is little 
if any danger. To us, paddling in one of these boats, while 
capable of showing great speed, is tiresome, as the paddle is 
heavy and the deck high. ‘The Eskimo has not learned to make 
a feathering paddle, and on account of wind resistance and 
scarcity of suitable wood, keeps the blade down to two‘ inches 
in width. 

Having a length of twenty to thirty feet and a width of from 
fifteen to eighteen inches on the water, and their very smooth 
surface, accounts for the great speed; the high sides and tight+ 
ness for the seaworthiness. The entire kayak is fastened with 
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CRANES FOR SHIPBUILDING BERTHS.* 
BY CARLO PIAGGIO. 

The question of labor-saving appliances in dealing with ship- 
building materials is at present attracting great attention. ‘The 
description of a system of electric cranes which has proved highly 
successful after three years’ practice will be found of some in- 
terest. Early in the year 1904 the Societa Esercizio Bacini de- 
cided to provide their shipyard at Riva, near Genoa, with pneu- 
matic tools, and with such modern appliances as tend to reduce 
time and expense in the hoisting and placing of materials on 
vessels in process of building. 


sinew, frames of juniper, and covering of very neatly sewed 
seal skin, of which are required eight or ten of the ordinary 
seal, but only three or four of the “square flipper” seal, which 
are not so plentiful, Tanning the skin makes a creamy white 
and very showy boat, as hard as board, and thin ice is the only 
thing they have to guard against. Few Eskimos go to the 
trouble of tanning, and the dark brown, foul-smelling cover is 
almost universal. 

Instruments for hunting, and for navigating the boat are 
carried lashed on deck, together with an inflated seal-skin (entire 
animal) to which is attached by walrus thong the ivory lance on 
the harpoon. This prevents the dead seal from sinking, and 
incidentally acts as a life preserver in cases of emergency. 


Of the systems then in use none was found to answer the pur- 
pose perfectly, and all entailed such a large expense that the 
advantage of time and labor saved did not appear sufficiently 
compensating; it was only after an attentive study of the question 
that it was decided to solve the problem by a new method, leading 
to the installation under description, which has been found to 
satisfy the following principal practical requirements: 

(1) Ability to take materials lying on the ground in any part 
of the yard near the berths, and to carry them rapidly to the 
exact position on the vessels being built. 

(2) Moderate first cost and expense of up-keep. 

(3) Greatly reduced incumbrance. 


*Read before the Institution of Naval Architects, March 21, 1907. 
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(4) Possibility of carrying on work in different parts of the 
vessel at the same time and independently. 

(5) Possibility of launching vessels with masts and funnels 
in place. ‘This condition is important only for shipyards which, 
like those in Italy, launch vessels completely finished. 

It should be recalled that the Riva installation was the first 
of its kind, and it must not, therefore, be considered as the very 
best one might expect to-day. However, its daily results in prac- 
tice appear quite sufficient for a correct judgment of the system 
to be arrived at. 

The plant consists of six electric tower cranes of 1.5 tons 
capacity each, working on three berths. In 1906 a new crane was 
added; the height of the jib of this crane is 90 feet. Each crane 
consists of a steel lattice-work tower of prismatic shape fixed on 
a concrete block. In the cénter line of the tower is placed the 
turning mast, which is supported by a spherical support fixed on 
the concrete block and kept vertical by rollers fitted on the upper 
part of the tower. The horizontal jib on which the load truck 
travels consists of channel irons made rigid by lattice-work, and 
sustained by steel stay bars at the top of the turning mast. 

There are in each crane three 1I10-volt continuous current 
motors. One motor of 8.3 horsepower actuates the lifting winch, 
one of 2.1 horsepower moves the truck along the horizontal jib, 
and the third of 3.2 horsepower gives the turning movement to 
the crane. All the motors, winches, and controllers are in the 
operator’s cabin, fitted under the jib, and are under his immediate 
control. As the three movements are independent, they can be 
made together, thus reducing waste of time in maneuvering. The 
electric current is conveyed to the motors from the bases of the 
cranes by bronze rings and copper brushes. The short arm of 
the horizontal jib carries the counterweight, which has been cal- 
culated in such a way as to counterbalance a. weight of 750 kilos 
(half load) at the end of the jib. 

The principal features of the cranes are: 


Cyaite Sleeial -.980000000,.0000000000000000n000000 1.5 tons. 
Height of horizontal jib, from.............. 69 feet to 82 feet. 
ILA GMO ooooocoscdoocooancov00000000000 50 feet per minute. 


Traveling speed of the load truck ......... 92 feet per minute. 
Turning speed at the extremity of the jib....400 feet per minute. 

The six cranes are placed in two rows, threé on each side of 
the central berth, and as near as possible to the side berths; the 
distance depending upon the breadth of vessels which are to be 
laid on them. Crowding is thus greatly reduced, the central berth 
remains capable of taking a vessel of very large breadth, and it 
is not necessary to lay the berths too near. A railway well away 
from all interference on the external side of each lateral berth is 
sufficient for the three berths, as the working radius of the cranes 
exceeds the maximum breadth of vessels building. Practically, 
the cranes have, alongside the outer berths, a far greater range 
than that given by the jib’s length, as a load can be hoisted lying 
far away from the ground covered by the jibs. 

Three years’ working experience has proved the excellence of 
this equipment, and so far the only expenses in upkeep are limited 
to the changing of steel wire ropes, an outlay of a few pounds. 
I have said above that the Riva installation is not quite complete; 
in fact, with vessels of more than 300 feet on berth, a portion of 
the vessels (aft and forward) is not covered by the cranes. As 
to the safe load on the traveling truck being limited to 1.5 tons 
for each crane, experience has proved it to be sufficient in all 
general cases, so that it does not seem necessary to increase it a 
great deal for the sake of a few heavier loads to be dealt with. 
It must be remembered that interest and sinking fund are the 
highest items of expense of such an installation, and I think it 
would be an economical mistake to design cranes capable of deal- 
ing with the greatest weights, that might have to be lifted only 
occasionally. 

A new and complete crane equipment for three berths for ships 
of, say, 460 feet long might be installed as follows: 

The three berths should he placed at a distance of 100 feet 


between center lines, and the center of each crane respectively 44 
feet from the lateral berth’s center line. The cranes of the type 
described above should be eight in number, each of 2% tons 
lifting capacity, in two rows, four in each. The height of the 
horizontal jib from the ground should be about 100 feet for the 
four forward, 82 feet for the two aft, and 90 feet for the central 
ones. All the cranes should have a working radius of 82 feet, 
and three independent motors, one for lifting, one for moving the 
truck load, and one for turning the crane. The speed capacity 
should be as follows: 

Ibabgarre GVEA Gooc000000000090000000000000 80 feet per minute. 
lnioavcormiel GDESGl o060000000000000000000000 95 feet per minute. 
Turning speed at the extremity of the jib.. 400 feet per minute. 

The ground area practically covered by the cranes, as stated, 
is far greater than that limited by the jibs’ length, as, by allow- 
ing the hoisting rope to assume an inclination of, say, 30 degrees 
with the vertical, weights up to 2 tons lying about 130 feet from 
the center of the crane can be safely handled. The yard area 
occupied by the cranes is very small. The towers can be utilized 
for the installation of water pipes, compressed air, and electric - 
mains for use on the berths. ‘The total cost of such an installa- 
tion is about £10,000, foundations included. 

In comparing these figures with those given at the last spring 
meeting by Mr. Murray, it must be observed that the latter re- 
ferred to two berths for vessels of 400 feet length and 53 feet 
breadth, while in our case the sum of £10,000 is for three berths, 
and for vessels of 460 feet and corresponding breadth. Leaving 
aside the difference of the vessels’ dimensions, and considering 
only the number of berths, the expense incurred upon two berths 
would be reduced to £6,600. 


The comparison of expenses between the various systems in 
use would be as follows: 
bo a mors 
ou ome uyek 
3a ae 8 ods 
5.2 Ps) Canes 
Type Oa 23s Grae Gain 
arp 0 a4 2 Sa . 
| -a sao 29.9 
| ns gto BEE 
Ong ge} Hes | 
oO < ou 
: | £ £ £ £ 
Cantileverstypemrereeeerencere: | II,500 1,840 1,720 120* 
Cantilever with addition of 
GLO S66 GENES so550000000000 14,800 2,368 2,580 212 
Lattice pillars with skeleton 
roof carrying three travel- . 
ing cranes over each berth,... 28,500 4,560 2,580 1,980* 
Lattice pillars with glazed 
roof, saving lost time in bad | | | 
WWEAING? 5 og6g000000000000000000 32,000 5,120 2,838 2,282* 
Lattice pillars with connecting 
girders carrying one large 
traveling crane for each 
berth....... S66600006006000000 26,250 4 200 2,660 1,540* 
Tower crane as described, two 
cranes per berth, equal to 
four cranes on permanent 
WAY Silty muna einciitasclemacteh II 900 1,904 2,660 756 
Tower cranes, Riva type....... 6,700 1,072 2,660 1.588 


*Toacs. 


Japanese steamship lines in the tea trade, and making For- 
mosa and Amoy the principal ports of shipment, have been 
making large inroads into the British shipping interests in that 
quarter of the globe. Three British steamship lines were for- 
merly operated between Formosa and Amoy, but they have been 
largely driven out of service, and a great many of their ships 
are tied up in Hong Kong or Shanghai. One firm which for- 
merly operated seven ships is now using only three. The Japan- 
ese competitors operate eleven ships up and down the coast, and 
their continued success is due in large measure to their being 
subsidized by the Japanese government. This enables them to 
maintain a service with freight rates so low that they cannot be 
met by the British companies. 


/ 


j 


/ 
June, 1907. 


| International Marine Engineering. 


241 


THE CAUSES AND PREVENTION OF FIRE AT SEA.* 
BY PROFESSOR VIVIAN B. LEWES, F.I.C., F.C.S. 

During the first five years of the present century fire at sea 
resulted in the total loss of 141 vessels, having a total tonnage of 
162,594 tons, while the total number of fires would approximate 
to twenty times this number. It is clear that the financial im- 
portance, entirely apart from the dread nature of the subject, 
demands all the attention we can give it. ‘The conditions existing 
on board ship differ so widely from those on land that ideas 
gleaned from fires on-shore are somewhat misleading if taken 
in more than their general application. In shore fires we are 
dealing largely with dangers to the structure and fittings of 
dwelling houses, and it is only when we come to warehouse fires 
that any great analogy can be found with fires at sea. 

Since the advent of iron and steel ships, risk from the struc- 
ture is but small, and it is danger from fittings and cargo that 
becomes the first consideration, and this entirely alters the ratio 
of danger existing among the various causes of fire, 

CAUSE. 

Taking the fire returns for 1904 in London, Liverpool, Man- 
chester, Glasgow, Leeds, and Sheffield, we find that the chief as- 
certained causes of fire were: Matches, 1,695; overheating from 
defective flues and fireplaces, 853; gas, 464; oil lamps, 408; 
candles, 327. These amount to 80 percent of the total fires; 
while these causes probably did not play any important part in 
more than 5 percent of the fires taking place at sea. 

In analyzing the statistics of the returns of losses by fire at sea, 
one finds, as might be expected, that the general cargo occupies 
the pride of place, while coal, fiber cargoes like cotton and jute, 
petroleum and other oils, grain and timber, figure in the order 
named; but such statistics are somewhat misleading, as the num- 
ber of ships carrying general cargo enormously outnumber all 
others. 

Statistics, however, do give us a clue as to the class of fires 
that are most dangerous when once started, and, if we tabulate 
the probable causes of fire and the total losses from these causes, 
we gain a valuable insight into what we may term the danger 


risk: Percentage of Percentage of 
cause of fires. total loss. 
General@canc omen ie saccrien 51 64 
(fo Bice fo s.6 o'ab Go CaEARTE e Ee eee 10 20 
Oy tI ec 35 oi5. 0 O COS BOOTS OE TESA 7 10 
Cottongand sii teaeeeEE rere 32 6 
100 100 


These figures certainly seem to show that a fire on a ship 
freighted with coal or oil is the most dangerous when once 
started, while the general cargo comes next, and that fires in a 
cargo of fiber, although bulking largely in occurrence, are the 
least dangerous to the life of the ship. 

There are three causes which overshadow all others in leading 
to disaster from fire, and these are: 

(1) Spontaneous ignition taking place in a homogeneous 
cargo, or in one unit of a mixed cargo. 

(2) The unwitting admixture in a general cargo of substances 
liable to raise the temperature to the ignition point by chemical 
action on each other. 

(3) The carriage of substances liable to give off inflammable 
fumes or vapors, which, igniting some distance from the cargo 
itself, cause explosion and fire. 

All fibrous structures when closely packed in bulk are liable, 
when slightly moist and subjected to pressure from the weight of 
material stored above, to undergo heating, and if a trace of oil 
or fatty matter be present, this heating becomes so excessive as to 
often lead to spontaneous ignition. Of the ordinary fibers, cotton, 
jute, flax, ramie, and hemp are more dangerous than animal 
fibers, like wool and silk, this being due to the fact that the 
vegetable fibers really consist of microscopic tubes, which con- 


*Read before the Institution of Naval Architects, March 22, 1907. 


tain the necessary amount of air to set up oxidation processes, 
all of which emit heat, while wool and silk being practically 
solid do not themselves contain air, although in packing it is 
impossible to avoid the presence of air in the spaces between the 
fibers, and under certain conditions this leads to heating. ‘The 
extraordinary effect which the smallest trace of animal or veg- 
etable oil has in exciting this action and increasing it to the 
point of ignition of the mass is thoroughly recognized, and is 
due to both oil and fiber. 

It is well known that some oils have the property of drying 
more rapidly than others, and that if a powdered pigment be 
mixed with boiled linseed oil the paint so formed will harden 
and dry in a few hours, while if ordinary lamp oil be employed 
no drying action would take place. ‘The drying of oils is due 
to the power which they possess of taking oxygen from the air 
and becoming converted into resins, the change from the liquid 
oil to the solid resin causing the hardening. This process, how- 
ever, like all processes of oxidation, gives rise to heat, which, 
although it escapes our notice when taking place in the drying 
of paint spread over a considerable surface exposed to air, yet 
makes itself very manifest when the oil in a fine state of division 
is spread over the surface of such non-conducting materials as 
cotton or other fabrics of a similar character, and it needs only 
a few pounds of such materials to be allowed to collect in a heap 
for ignition to follow in a comparatively short space of time. 
Jute offers the same dangers as cotton when in bulk, and when 
oiled, spontaneous ignition sometimes occurs even more easily 
than with cotton; while the same danger is found when the jute 
is in a thoroughly dry condition, and exposed to moderate warmth 
from a steam pipe or flue, or even the rays of the sun. Even 
wool when compressed in bales becomes dangerous when slightly 
moistened by rain during making up, although spontaneous igni- 
tion does not often result. 

Not only does danger from spontaneous ignition exist in the 
fibrous structures when in the raw condition, but fabrics made 
from them, if oiled or greased, are actively dangerous in even 
small quantity, a package of oiled silk umbrella cases having been 
known to ignite a general cargo. Oils and fats vary much in 
their power of heating when spread on the surface of vegetable 
fibers, linseed oil being the most dangerous, while mineral oils 
are not only themselves practically harmless, but when. mixed 
with animal oils retard their action. 

Another danger with such cargoes of fibrous material is that 
they are often very dusty, and the dust is so inflammable that 
when mixed with air a spark from the impact of the iron bands 
on the bale or the nails in a stevedore’s boot striking on an 
angle iron is enough to cause ignition, and a flame will run 
through the dusty air as easily as through an explosive gaseous 
mixture. It must always be clearly borne in mind that, although 
the ignition point of a substance is an unalterable temperature, 
both for the mass and particles from’ that mass, yet it is far 
easier to heat the substance in a fine state of division to the re- 
quired temperature than to raise the temperature of the large 
mass. 

For instance, iron ignites at about 1,500° C. (2,732° F.), and 
gunpowder at a little over 250° C. (482° F.), yet if some alcohol 
in a dish be ignited, and finely divided iron dust be thrown into 
it, the iron burns brilliantly in the flame, while grains of gun- 
powder may be thrown through the flame without ignition, and 
will remain unacted upon in the alcohol until it is nearly all burnt 
away, when the flame, burning down to them and being in contact 
with them for some time, heats them to the necessary tempera- 
ture, and so ignites them. In the same way a very small flame 
held in contact with a block of wood fails to ignite it, while a 
splint or shaving cut from the block is easily ignited by the same 
flame, 

In a general cargo the chance of fire from the chemical actions 
brought about by the mixing of substances that have leaked 
from various packages during heavy weather is a very prolific 
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cause of fire, and one which could be avoided only by a deep 
knowledge of the scientific side of the question, many apparently 
harmless substances causing fierce combustion when mixed. It 
would not be feasible to deal with all possible causes in a general 
paper, but I may point out one or two unexpected actions of this 
character, which have come under my own observation. 

Permanganate of potash is a crystalline body, which, dissolved 
in water, gives a disinfectant owing its valuable cleansing and 
antiseptic properties to its power of giving up oxygen to oxi- 
dizable compounds. Glycerine, on the other hand, is the sweet, 
oily liquid so largely used for toilet preparations, and no one 
would for a moment look upon its shipment in a general cargo 
as a source of danger, but should a bottle of glycerine crack and 
the liquid flow on to a package of permanganate of potash, the 
result would be a combustion so fierce that the combustible por- 
tions of the cargo would become involved. 

Again, rope and other material treated with tar and turpentine 
is often found in a general cargo, and I have investigated a case 
in which chlorine gas evolved from some barrels of bleaching 
powder in the same hold caused a serious fire, by its action on the 
turpentine in some rope waste. Nitric acid leaking on to turpen- 
tine, charcoal, or other carbonaceous material, causes fire, while 
the breaking of a carboy of sulphuric acid would lead to serious 
trouble in very many cases. It is impossible in a mixed cargo, 
the contents of which are rarely known to the stevedore, to avoid 
danger, and all that can be done is to avoid as far as possible 
packing bodies rich in oxygen in the same hold as easily oxi- 
dizable material. 

The third cause of fire is the formation of combustible vapors 
from easily volatile bodies, these vapors either finding their way 
through a leaky bulkhead to some source of fire, igniting and 
burning back to the source from which they sprang, or else 
forming an explosive mixture with the air in the hold. This 
has been the cause of most cases of fire in oil ships, in which 
crude mineral oil or petroleum spirit was being carried. When 
the oil comes from the well it consists of a mixture of a large 
number of different hydrocarbons, some of them, like petrol 
(gasoline) or petroleum spirit, being excessively volatile, and 
giving off inflammable vapor well below the ordinary air tem- 
perature; while others, again, have to be heated to a certain tem- 
perature before any inflammable vapor is developed. The tem- 
perature at which such vapor comes off is termed its flash point, 
while the firing or ignition point of the oil is generally well above 
this. It is the flash point, however, which is the factor of danger, 
as, if it be too low, vapors capable of yielding explosive mixtures 
with air are given off, and are liable to cause very serious trouble. 

One of the greatest dangers with the vapor of volatile hydro- 
carbons is that the great weight of the vapor as compared with 
air will cause it to creep along surfaces for very long distances, 
and then on reaching a light the flame flashes back along the 
vapor to the source from which it sprang. It may be accepted 
that the transport and storage of refined lamp oils and residu- 
um are practically free from danger, the only point to be guarded 
against being the ignition of the liquids in volume during fires, 
while the real dangers to be guarded against are to be found 
in the transport and storage of crude oils containing highly 
volatile constituents, and with petroleum spirit. 

Besides the causes of fire enumerated, there of course exist 
those inseparable from the careless use of lights, smoking, elec- 
trical dangers, and many others, which, however, sink into rela- 
tive insignificance as compared with the three primary causes. 

(To be concluded.) 


For the generating plant of the new Cunard steamship Maure- 
tania, four Parsons turbo-generators are to be installed, each 
capable of furnishing 4,000 amperes at IIO volts (440 kilowatts 
each). A large portion of the auxiliary machinery will be elec- 
tric driven, in addition to which provision has been made for 


about 5,000 lamps of 16 candlepower each. Electricity will be 
used for operating watertight doors, searchlights and telephones. 


An Italo=-American Emigrant Steamer. 


The Fairfield Shipbuilding & Engineering Company, Ltd., 
Glasgow, has launched the Volturno, a twin screw steamer, 340 
feet long, 43 feet broad, and 31 feet 3 inches deep, for the Navi- 
gazione Italo-Americana (De Martino & Co.) of Naples, classed 
according to British Corporation rules, and intended for the com- 
pany’s trade between Italy and America. 

Accommodation is provided on the main and upper decks for 
1,500 emigrants, and 24 saloon passengers can be carried on 
the shelter deck. ‘This vessel has been built throughout to the 
latest requirements of the Italian Emigration Committee, with 
special care to the sanitary and ventilation arrangements. The 
space occupied by emigrants is ventilated and heated on the 
thermotank system, so that the whole volume of air can be 
changed six times an hour, and a temperature of 65 degrees F. 
maintained with the atmosphere at 12 degrees F. Hospitals, 
both infectious and non-infectious, are arranged on the upper 
deck, and washhouses, with hot showers, are provided for the 
use of the emigrants. 

A full equipment of life-saving apparatus is provided—ten 
lifeboats and the usual lifebelts and buoys. Steam fire extin- 
guishing arrangements are provided, and in the event of fire in 
any hold or ‘tween deck, the steam can be turned on immediately 
from the weather deck to any compartment desired. A com- 
plete installation of electric light is fitted; combined steam and 
hand steering gear is in a deckhouse aft, worked with controlling 
shafting from the flying bridge; a powerful windlass by Clarke, 
Chapman & Co., and four strong horizontal winches, are fitted 
on the shelter deck for working the cargo. 

There are two independent sets of inverted triple expansion 
engines, each with three cylinders and cranks. The high-pres- 
sure cylinders have piston valves and the intermediate- and low- 
pressure cylinders are fitted with double-ported flat slide valves, 
all worked by the usual link motion. The cylinders are sup- 
ported by cast iron columns, and the condenser, of cast iron, is 
incorporated with the framing of the engines. The air pumps 
are placed behind the condensers, and are worked by levers 
from the intermediate crossheads. ‘The crank shafts are of the 
built-up type, and with the thrust, tunnel and propeller shafting 
are of forged steel. 

Steam is supplied at a pressure of 180 pounds per square inch 
by two large single-ended boilers, fitted with Howden’s forced 
draft. ‘There is in the auxiliary machinery a large evaporator, 
and also a distilling condenser to provide fresh water. The 
circulating pumps are driven by independent engines, and are 
fitted with a suction from the bilge, to enable them to quickly 
discharge a large quantity of water from the vessel. 


The English Cruising Launch Britannia III. 


The launch is 55 feet in length with a beam of 714 feet; and 
it is maintained that considering her speed and. length she is 
unusually dry, having a generous proportion of freeboard, with 
her forward parts well flared. She was constructed at the 
Britannia works, Colchester, by the Britannia Engineering Co., 
Ltd., and it is stated that a speed of 13 knots can be obtained 
under ordinary conditions, with a considerably higher speed dur- 
ing still water and in good weather. 

The vessel is provided with two six-cylinder motors, each 
having a capacity of 45 horsepower, driving twin screws. The 


“six-cylinder engines were employed with the idea that they would 


give cooler running than four-cylinder units, while the division 
of power into two engines would render the liability to complete 
disablement well nigh impossible. It is said that there is less 
vibration from the two 45-horsepower engines than with a single 
unit of 90 horsepower capacity, as there is a better distribution 
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SIR THOMAS LIPTON’S MOTOR CRUISING LAUNCH BRITANNIA III. 
(Photographs by Topical.) 


of the vibratory impulses, and also smaller amplitude of these 
impulses. The engine room and forecastle are completely covered, 
ventilators being provided in the forward deck for supplying 
fresh air, and a canvas spray hood may be stretched from the 
cabin roof to the forward coaming, on hooks which run on brass 
rails on the side of the coaming, and when desired it may be 
folded back. 

The cylinders of the two motors are cast in pairs, with the 
valves all on the port side, the carbureter being placed opposite, 
while two independent means of ignition are provided for each 
motor with separate sets of spark plugs. The engines may be 
operated with electric ignition from the batteries with their 
single coils and high tension distributors, or the motors may be 
ignited by the high tension magnetos provided with independent 
distributors. The storage batteries can be charged from the 
lighting dynamos when necessary, by the manipulation of the 
proper switch, there being two well designed and equipped control 
switchboards located above the fly wheel, as shown in one illustra- 
tion. These control boards are equipped with not only the con- 
trol levers and switches, but also the oil feeds and coils for each 
set. For the battery ignition sets the distributors are placed in a 
horizontal position level with the top of, and behind, the boards, 
while the magnetos are mounted on brackets at the side of the 
forward pair of cylinders of each motor. 

For lubrication there is a battery of sight feeds as shown, the 
lubricating oil being pumped from large tanks on the walls of 


THE ENGINES AND SWITCHBOARDS OF THE BRITANNIA III. 


the engine room to small tanks at the back of the control boards. 
The fuel is carried in a pair of tanks in the forward cabin bulk- 
head, and is fed by gravity to the carbureters, while the main 
supply tanks, which hold 30 gallons each, are located aft under 
the cockpit benches. The gravity feed tanks are filled with gaso- 
line (petrol) by a semi-rotary pump, a system of shunt piping 
being provided around the pump so that the fuel may be run 
back to the main tanks when the engines are not in operation. 
It will thus be noted that each engine is separately supplied with 


THE CABIN OF THE CRUISING LAUNCH BRITANNIA III. 


lubricating oil and gasoline, and has also separate water pumps 
and gages, making each entirely independent of the other. 
There are separate mufflers in the funnel, through which the 
gases escape without disagreeable noise, the exhaust being carried 
from each engine to the muffler by a water-cooled pipe. Each 
propeller is driven through a universal joint with a reversing 
plate clutch. The boat is lighted throughout with electric incan- 
descent lamps, a set of storage batteries being provided together 
with a small dynamo for charging, as well as for direct lighting 
service, being driven from each engine by belt transmission. 
There is 6 feet 4 inches of headroom in the cabin, which is 
provided with a long sofa on each side, a small cellarette at the 
forward end, also a folding table in the center; while a sliding 
door in the forward bulkhead closes the passage to the engine 
room. Around the cockpit are arranged benches covered with 
pegamoid cushions. It is stated that for comfort, speed and dry- 
ness this launch has been most satisfactory to its owner, Sir 
Thomas Lipton. It is said to be a most clean running boat, 
the stern wave being very small, even when full speed is attained. 
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A LARGE OIL STEAMER. 


The Gulf Refining Company, the largest shipper of Texas 
crude oil and its products, whose refinery at Port Arthur, Texas, 
is the largest independent .oil refinery in the country, has just 
contracted with the New York Shipbuilding Company for the 
construction of the largest tank steamer ever built in the United 
States. The Gulf Pipe Line Company is now constructing 500 
miles of eight-inch pipe line, which will connect the Indian Ter- 
ritory oil fields with the Port Arthur refinery; and the increased 
business which will follow the completion of this line necessi- 
tates adding this steamer to the present considerable fleet, al- 
ready the second largest in the business. This will be the ninth 
oil vessel that has been built by the New York Shipbuilding 
Company; more than has been turned out by any other Am- 
erican shipyard. 

The principal dimensions of the new steamer, which was de- 
signed by Matteson & Drake of Philadelphia, and is being built 
under their supervision, are as follows: 


Menotheovertalliey yor cic ca lsiocoeren sees 441 feet. 
Length between perpendiculars .............. 425 feet. 
Rey, wo 5 co0000000¢ Sooo onu rd oto dG 55 feet. 
Depthwmoldeditomsparmideckapr reese 30 feet. 
Mirea rete rah bic areck oto ey acts lore eine tororatere lore renernerar ters 23 feet 6 inches. 
GROSS HOMME, GIDOEE 950000000000090000000000000800000000 5,800 


The cargo oil capacity is 2,520,000 gallons, and besides this the 
deadweight on the above draft includes fuel oil, feed water, 
drinking water, stores and water in cofferdams. The vessel will 
be built under special survey of the Bureau Veritas, and will 
receive their highest classification mark. In point of size, this 
steamer ranks among the largest in the oil carrying trade of 
the world. She is about 1,800 tons larger than the next largest 
American-built oil steamer. 

The vessel has the propelling machinery aft, and is of the 
spar deck type with open forecastle, bridge, and a raised quarter 
deck aft. ‘Two decks run fore and aft except as mentioned 
above, in way of machinery space. The cargo oil is carried in 
sixteen tanks, formed by nine transverse bulkheads, and a 
center line longitudinal bulkhead. Aft of these is the pump 
room, which occupies the center of the ship on an oil tight flat 
twelve feet above the keel. On either side and below this room 
are the two fuel oil tanks. 

An expansion trunk, ten feet wide and extending between the 
main and spar decks, is fitted each side of the central line bulk- 
head and for the full length of the cargo and fuel oil spaces. 
The sides are extended down to the flat in the fuel oil space and 
inclose the pump room. 

The main deck spaces abreast the expansion trunk are divided 
into four compartments. ‘The forward compartment on each 
side is for package freight, and the other six are summer oil 
tanks—to be used when a cargo of light oil is carried, or in sum- 
mer when a less freeboard is allowed. Each of the main oil 
holds and wing compartments—twenty-four in all—is fitted with 
a hatch 6 feet 6 inches by 6 feet, having a steel oil-tight cover. 
Over the pump room is a steel skylight 20 feet by 6 feet having 
a companion way on one side. 

Aft of the fuel oil tanks and pump room and separated by 
a cofferdam, which extends the full width and depth of the 
ship, is the machinery space. Coal bunkers are provided abreast 
the boiler room, and are filled through a hatch 20 feet by 4 feet 
in the raised quarter or poop deck, and a hatch and saddle back 
20 feet by 8 feet 8 inches in the main deck. In the engine room, 
a gallery deck has been built, on which is located much of the 
auxiliary machinery. 

A double bottom is fitted under the boiler room for carrying 
feedwater, and under the forward part of the engine room 
for water ballast. Between the oil holds and the fore peak tank 
package freight is carried in the hold and ’tween decks, fitted as 
usual with battens and ceiling. Access is made by means of 
hatches 19 feet 6 inches by 16 feet in each deck. The peak tanks 


extend to the main deck; over the forward peak is a storeroom, 
in the after end of which is the steel chain locker. 

The bridge erection, which is 21 feet 8 inches long, is inclosed: 
by steel bulkheads at each end. A large storeroom is located. 
in the center, extending the full length. On each side are state- 
rooms for the chief officer, second and third officers, three 
quartermasters, and carpenter and boatswain. ‘There is also a 
spare stateroom and an officers’ toilet room. On the bridge deck. 
is a steel house 15 by 26 feet, containing the captain’s quarters, 
which consists of stateroom, office and toilet; and wireless tele- 
graph operator’s room. Above this house is the navigator’s- 
bridge and a chart and wheel house. Quarters for the three 
assistant engineers, steward, cook, and boy, pumpman and ma- 
chinist, three oilers, ten firemen, and ten sailors are providedi 
under the raised quarter deck. 

Around the engine casing on the raised quarter deck is a steel 
house 54 by 34 feet, containing the chief engineer’s room, spare 
room, officers’ and engineers’ mess room, sailors’ mess room, 
firemen’s mess room, cold store room, galley, and pantry. Con- 
tinuing forward from the house, and of the same height, is the 
boiler hatch inclosure. Inclosed stairways lead from this down: 
to the sailors’ and firemen’s quarters, thus keeping these en- 
tirely separate from the engineers’ quarters. The forward end’ 
of this sunken poop forms part of the coal bunkers. Extending: 
between the bridge and raised quarter deck is a flying bridge, 
which permits safe communication between these two parts in 
all kinds of weather. ‘The lamp room, paint and oil room, mates’ 
store room, and carpenter’s shop are built under the forecastle: 
Protection is also provided here for the windlass engine. 

Three steel masts, each provided with two wooden cargo 
booms, are stepped on the spar deck, and are properly rigged 
for the usual steadying sails and for handling general cargo. 

The scantlings and general construction of the steel hull are 
as required by the rules of the Bureau Veritas. The forward 
part of the vessel is specially strengthened to enable the ship to- 
proceed safely through the thick ice that so frequently blocks the 
northern rivers and harbors in winter. Simplicity of construc- 
tion and as few parts as possible have been the aim of the de- 
signers. The result of their labor is a structure that the system 
of work at the New York Shipbuilding Company can easily 
adapt itself to, large portions can be quickly and econom- 
ically riveted together in the shop, and the whole rapidly assem- 
bled and completed on the ways. 

Light and well ventilated quarters are provided for the offi- 
cers and crew. ‘This is a matter that cannot be overlooked in 
designing an oil steamer, or in fact any merchant ship. The 
efficiency of any vessel is governed so largely by the crew that 
it is decidedly necessary to provide good living spaces in order 
to attract the class of men who will take an interest in their 
work, and keep the machine and structure intrusted to their 
care in the best conditions for the work required. Ample toilet 
facilities are provided, including shower baths for the crew and 
tubs for the officers. Each stateroom has pipe berths with 
woven wire springs, a wash basin, lockers, drawers built under 
the berth, wardrobe and settee. The quarters for the firemen 
and sailors are provided with the same kind of berths and with 
metal lockers. 

The finish is to be quartered white oak in the captain’s 
quarters, two spare rooms, in each stateroom for wireless tele- 
graph operator, first officer, second officer, and chief engineer, 
chart and wheel house, and officers’ mess room. The finish of 
all the other rooms is to be white pine. As there are no wood 
decks, the tops of all rooms are ceiled with white pine, thus 
securing insulation against the extremes of temperature which 
would readily be transmitted by a bare steel deck. No quarters 
are adjacent to the boiler casing, and the crew spaces which ex- 
tend to the engine casing have sufficient ventilation through the 
companion ways and side lights. 

The floors in the living quarters in the poop are of cement and 
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asphalt two inches thick, and covered with 14-inch linoleum. 
Floors in the staterooms throughout the ship are white pine, se- 
cured to battens. Vitrified brick tiling is to be fitted on gal- 
ley floor; hard faced white tiling will be used in all mess rooms 
and officers’ toilet rooms. Side lights are all of brass; those 
through the hull sides are 12 inches in diameter in the clear, and 
are fitted with deadlight; those in the steel houses are 16 
inches in diameter, but without deadlights. Deck lights are 
fitted in poop deck over all rooms below. All lights and out- 
side doors are provided with brass wire screens, and as a further 
aid to ventilation all lights are provided with air scoops. 

As a large proportion of the stores for the round trip are 
taken on at Philadelphia or New York, the refrigerating plant is 
necessarily large. ‘There are three cold storage rooms—two ad- 
jacent on the main deck, and one in the poop deck house, 
entered from the pantry. Each of these is insulated by mineral 
wool, inclosed air spaces, and the usual wooden wall. A two- 
ton Allen dense air ice machine is installed on the gallery deck 
in the engine room; and besides being connected with the in- 
sulated chambers, is connected with ice pans of sufficient capacity 
to make 200 pounds of ice a day. 

The miscellaneous fittings of the steamer are very complete, 
and embrace everything that can facilitate safe and efficient 
handling of the ship or cargo. Besides the Bureau Veritas re- 
quirement for manila and wire hawsers, there is furnished 520 
fathoms of 2%-inch diameter galvanized steel wire towing 
hawser. Ventilation for the oil cargo spaces is secured through 
5-inch ventilator pipes in each hatch cover. Ordinary cowl venti- 
lators of sufficient size and number are fitted for the package 
freight spaces and summer oil tanks. Watertight hinged steel 
covers may replace the portable cowls in stormy weather. Ac- 
cess to all parts of the ship is by means of metal ladders, those 
in the oil holds being made of ordinary angle bar stringers and 
bar rungs. 

The deck outfit, which conforms to the requirements of the 
United States Steamboat Inspection Laws, includes the neces- 
sary number of fire buckets, extinguishers, axes, life preservers, 
and life buoys. ‘There are three 20-foot metallic life boats, and 
4 20-foot wooden launch propelled by a six-horsepower gasoline 
engine. Hand deck pumps in number and size as required are 
provided. ‘Two very important means of communication that 
are installed are the DeForest Wireless Telegraph outfit, and the 
submarine signal system, as manufactured by. the Submarine 
Signal Company of Boston. The value of these two as means 
of saving life and property has become so well recognized that 
their adoption on board ship will soon cease to be a matter of 
comment, but will be deemed a matter of necessity. 

Two drinking water tanks, of 3,750 gallons capacity each, are 
built in the forward wing compartments. On the after house is 
a distributing tank of 500 gallons capacity, which is directly con- 
nected with the galley sink and water heater in galley. The 
pump for filling the gravity tank is of the single piston type, 
4 by 3 by 6 inches. ‘The shower baths, tubs, and water closets 
are supplied with salt water from pressure tanks located on the 
bridge deck and fidley casing. This system is filled by a sanitary 
pump 5 by 434 by 6 inches. 

he fire system consists of a three-inch main with connections 
about seventy-five feet apart for 21%4-inch hose. At each plug is 
located a rack, with fifty feet of hose. Water from the sea is 
supplied by the following pumps: forward bilge pump, donkey 
pump, 12 by 6% by 12 inches, and the auxiliary feed pump. The 
donkey pump has suction from all compartments in the after 
end of the ship, as well as the sea, and thus handles all water 
ballast. An independent bilge and ballast system is provided 
forward, which is connected with the forward pump. 

A steering station is located on the aft house, as well as in the 
pilot house. From each of these places a telemotor connects 
with the steering engines located in the after end of the poop. 
There are two vertical engines 9 by 9 inches, mounted on a com- 
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mon, bed plate, and arranged so that either may be readily 
thrown into gear. ‘The rudder stock extends above the poop 
deck, and is provided with a spare tiller to be used in case both 
steam engines are disabled. 

The deck machinery includes four mooring engines with 
double cylinders, 8 by 8 inches, and fitted with drums for hand- 
ling 1%-inch wire rope; one deck winch with double cylinders 
8 by 8 inches, provided with hoisting drum and two gypsies; a 
capstan on the poop deck, driven by an 8 by 8-inch double cyl- 
inder engine on the main deck; and a windlass for 2 3/16-inch 
chain. ‘The windlass engine, located on the spar deck, is of the 
double reversible, vertical type, with cylinder 12 by 12 inches; 
this engine drives, through vertical worm shafts and bevel gear- 
ing, the windlass and drums of sufficient size and strength for 
handling 114-inch wire rope mooring lines. One gypsy lead is 
connected with each drum. A towing machine of extra heavy 
construction is located on the poop deck aft of the house, and 
protected by a continuation of the house top aft. The two cyl- 
inders are 18 by 20 inches, and are provided with reversing 
valve and automatic gear, capable of paying out eight fathoms of 
the hawser while opening the valve to its full extent. The drum 
of the machine is capable of stowing 3,200 feet of 21-inch wire 
hawser. An efficient foundation is provided between the poop 
and the main deck. 

Perhaps the most important part of the engineering equip- 
ment of this type of steamer is the cargo oil system, which in 
this vessel is of the latest type, including every means available 
for the quick and safe handling of the cargo. The four pumps 
are of the Snow Steam Pump Company’s duplex type, two being 
16 by 14 by 12 inches, and two 8 by 6 by 12 inches. There 
is a I2-inch main suction line on each side of the center line 
bulkhead, with a 10-inch suction in the after end of each tank, 
and a 6-inch suction in the forward end. Gate valves are placed 
close to each suction. At each bulkhead the pipe line is provided 
with a cast iron expansion toe and a division valve. All valves 
are operated from the spar deck through stems fitted with uni- 
versal joints and guided in brass or lignum vitae bushings. The 
piping is so connected up in the pump room that either main 
pump can pump from or discharge into any tank, or outboard. 
One auxiliary pump is connected with No. 8 tank on each side 
with a 5-inch suction main, and the other auxiliary pump is 
connected with No. 7 tank in a like manner. The forward ends 
of the main suction lines are connected above deck with a dis- 
charge opening and valves for loading, and the discharge from 
the oil pumps is led to a manifold on deck, with connections for 
either discharging or loading. For ventilating and drying the 
oil compartments, a 10 by 12% by 12 inch air compressor is pro- 
vided in the pump room, and connected with the main cargo 
pipes. ‘The oil pumps are also provided with a suction from 
the sea, and discharge into main condenser. Fire extinguishers 
are fitted to all oil tanks and fuel tanks, and are controlled by 
valves in the fidley hatch. 

Electric lighting is used throughout the ship. Two tIo-kilo- 
watt General Electric generators are located on the gallery deck 
in the engine room, and are direct driven by Curtis turbines. 
All wiring except in the living quarters is run in iron conduits. 
An 18-inch search light projector is located on top of the pilot 
house. ‘The entire system is installed with the utmost care, and 
all the fixtures are of the latest type. 

The propelling machinery is of sufficient power to drive the 
vessel at a speed of eleven and one half knots when loaded 
to a mean draft of 23 feet 6 inches. The main engine is of 
the vertical inverted triple expansion type, having cylinders 28, 
46 and 76 inches in diameter and a 54-inch stroke, developing 
the required power at 75 revolutions per minute. Bed plates 
and back housings are of cast iron, while the six front housings 
are of turned steel. All the valves are of the piston type, 
one for the high-pressure cylinder and two for each of the 
others, and are operated by Stephenson links. ‘The Lovekin 
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assistant cylinder, type “A,’ is fitted to all valves, and 
by its use a considerable reduction is allowed in the size of 
the reciprocating part of this gear. The main engine is auto- 
matically controlled by an Aspinall governor. Receiver pipes 
and main exhaust pipes are of copper with steel flanges. The 
customary by-passes for admitting live steam to the intermediate 
and low-pressure receivers are provided; the valves being op- 
erated from the working platform. A single cylinder steam 
reversing gear of the “all around” type, and a hand reversing 
gear, are fitted—either being thrown out of gear when the other 
is used. Relief valves are provided for each receiver and the 
top and bottom of each cylinder. Copper drain pipes, operated 
from the working platform, lead from the cylinders and valve 
chest to the bilge and hot well. Complete oiling and water cool- 
ing arrangements are installed. 

Mounted on a suitable structural foundation is the main con- 
denser, which is of the cylindrical steel plate type, with cast iron 
‘bonnets, and tinned brass tubes. A vacuum of 27 inches can be 
maintained with circulating water at 86° Fahrenheit. A centri- 
fugal pump with 14-inch suction, and driven by either one of 
two single engines 8 by 8 inches, will circulate sea water through 
the condenser. A twin vertical single air pump, having steam 
cylinders 11 by 18 inches and air cylinders 22 inches, is provided. 
The other principal auxiliaries are a Weir long stroke feed 
pump; auxiliary feed pump; a Wheeler auxiliary condenser, with 
combined air and circulating pump; evaporator of thirty tons’ 
capacity in twenty-four hours; feed water heater; and “Mandigo” 
feed and filter tank. 

Main steam pipes are of lap welded, wrought iron pipe, riveted 
to cast steel flanges. Auxiliary steam lines and lines to all deck 
machinery are of copper with composition flanges. Stop valves 
are fitted at boilers and expansion joints, traps and Foster redu- 
cing valves, where necessary. All exhaust piping is of copper 
with composition flanges. Leads from auxiliary and deck ma- 
chinery pass to the auxiliary condenser, and to the escape pipe 
on the stack, 

All the shafting is of the best open hearth forged steel, the tail 
shaft being 1634 inches in diameter, the thrust and crank shafts 
15% inches. The crank shaft is in three interchangeable parts. 
A cast iron stern tube with lignum vite bearings is provided. 
The propeller is of the built-up type, having a cast iron hub and 
four Parsons manganese bronze blades. 

Steam is generated by three single-ended Scotch boilers de- 
signed for a working pressure of 185 pounds per square inch. 
The shell of each boiler is made in one strake, having an in- 
side diameter of 16 feet 6 inches. ‘he length between heads is 
10 feet 6 inches—the front head being internally flanged. Each 
boiler has four 41-inch inside diameter Morison corrugated 
furnaces, flanged to independent combustion chambers. The 
total heating surface is 9,900 square feet and the total grate sur- 
face 235 square feet. The ratio is 42.1 to 1. All usual boiler 
fittings are provided. 

A forced draft system of the hot air type is installed. In the 
engine room on the gallery deck are two 72-inch fans driven by 
compound engines 5 and 10 by 6 inches, which deliver air 
through ducts to the furnace front. ‘These ducts pass along the 
upper front of the boiler, and are provided with vertical pipes, 
through which the hot gases from the furnace pass on their 
way to the stack. An air pressure corresponding to a column 
of water 1% inches high is maintained in the ash pit under nor- 
mal conditions of working, 

Oil fuel is to be used. "The Lassoe-Lovekin system, which 
gave such excellent results on the steamers Nevadan and 
Nebraskan, is to be installed here. At each furnace there is one 
oil burner, which is supplied from the oil fuel settling tanks. 
Heated air from the forced draft system is delivered to the oil 
burners under low pressure by*two rotary blowers, and thus 
vaporizes the fuel. For starting the oil fuel system a ten-horse- 
power coal burning boiler is installed. 


Double uptakes and stack are fitted. Boilers, engines and all 
steam pipes are properly lagged with 85-percent magnesia coy- 
ering, secured by sheet iron or other efficient method. 

The list of spare parts for the machinery not only includes 
those required by the Bureau Veritas for a long voyage; but 
also a section of crank shaft, tail shaft, complete propeller, and 
in fact everything sufficient to. make a complete disablement, of 
the machinery almost impossible. Cast and incut iron ladders 
and gratings are fitted, so that all parts of the machinery are 
rendered easily accessible. Ample ventilation for the machinery 
spaces is secured through two 36-inch ventilators to the fireroom 
and four 24-inch and one 15-inch ventilators to the engine room. 
Two 15-inch ventilators serve the pump room. The machine 
shop is provided with a 6-foot turret lathe, a radial drill, benches 


and vises. ‘The machine tools are driven by electric motors. 


Method of Closing Large Sea Valve. 


A small branch valve on the outboard delivery sea connection 
on a battleship became clogged up and it was necessary to plug 
the sea chest to enable the valve to be examined and cleared. 
The method adopted was as follows: 

A molasses barrel was found that was a little larger at the 
bilge than the diameter of the opening, which was 17 inches. 
The end of the barrel was about an inch smaller in diameter than 
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the opening. ‘The end of the barrel was wrapped with old can- 
vas, and then served with tarred marline, so that the outer cir- 
cumference of the part X was the same as the diameter of the 
opening. ‘The barrel was then fitted with two guiding lines, and 
filled with water so that it could just float, then the filling holes 
were plugged. 

The diving apparatus was prepared and a diver sent down 
to place the barrel in the opening. It was difficult for him to 
get the barrel to stick in the opening, as he would get it 
entered but it would float out again. But*after a good suction 
was created in the sea chest by opening the overboard discharge 
valve and letting the water drain into the bilge, the barrel was 
finally sucked in tightly. It leaked considerably around the 
upper edge. but after the diver inserted a wisp of oakum in this 
place the leakage stopped almost entirely. The deranged valve 
was then taken apart, and it was found that the valve disk and 
seat had become loose. After the valve was replaced, a slight 
pressure was put on the overboard discharge by a pump, and 
the barrel plug pushed out. Tal, (Cy 1D): 
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The Jamestown Exposition Naval Review. 

It was peculiarly fitting that the naval review in con- 
nection with the Jamestown Exposition ‘should have been 
held where it was. Not only are those waters historical 
from the point of view of modern warfare, but they are 
especially so from the point of view of naval warfare and 
the development of the present types of warships. It will 
be recalled that on March 8, 1862, there occurred in 
Hampton Roads a naval action which sounded the knell 
of the wooden and unarmored fighting ship as the main 
defense of a nation. On that date the confederate armor 
clad Manassas, perhaps more generally known as the 
Merrimac, from the fact that she had been transposed 
from the old frigate Merrimac, steamed slowly out into 
the roads from the vicinity of Norfolk, and fought an 
action covering a comparatively few minutes, in which she 
sank one frigate and destroyed another by fire, these 
being the Congress and the Cumberland. No effort on 
the part of the valiant crews of these two vessels to inflict 
serious damage on their adversary had any result worthy 
of mention, and it was only the coming on of darkness 
which prevented the entire destruction of the national 
fleet of wooden walls anchored in the neighborhood. 

During the night there appeared in the harbor, after an 
arduous journey from New York, the famous “cheesebox 
on a raft,’ which has written the name of Ericsson 
indelibly upon the pages of naval history. This vessel 
was the Monitor, the first of a long list of ships of this 
type, and the first vessel to carry heavy guns mounted in 
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a revolving turret. Crude and awkward though this 
turret and its carrier were, they formed nevertheless the 
prototype of the modern war vessel, reaching its highest 
point of development in the leviathans built and build- 
ing all over the world, of which perhaps the most prom- 
inent type is the Dreadnought. ‘The action of March 9, 
1862, between the Monitor and the Merrimac, was most 
far-reaching in its results upon the science of warship 
design and construction. 

Armored vessels had been used before this, and in the 
Crimean war, which had occurred seven years previously, 
the French had a number of floating batteries armored 
with iron, and engaged in conflict with the land forts at 
Sebastopol. In both the English navy and the French 
navy armor had been placed upon steam frigates of the 
then prevailing type, as might be instanced in the case 
of the Gloire of France and the Warrior of England, both 
of which names have recently been given to armored 
cruisers of their respective countries. The Merrimac, 
however, formed a distinct departure from the frigate 
type, having no sail power whatever, and being, in fact, 
nothing but an armored hull surmounted by a redoubt or 
fort with sloping sides, and armored for want of better 
material, with railroad rails laid in two courses, one being 
horizontal and the other diagonally vertical. She was 
propelled by steam, and was fitted with a powerful ram. 

It was the Monitor, however, which furnished the in- 
spiration leading to modern developments along the line 
of military marine construction. his vessel consisted of 
an armored hull, as in the Merrimac, armored with iron 
plates, 414 inches thick, and with an armored deck. The 
only projections above this deck when in fighting trim 
were the central turret, carrying two 11-inch muzzle- 
loading smooth bore guns, the smoke stack aft, and the 
pilot house, forward. From this type has gradually been 
evolved the modern battleship, with its numerous tur- 
rets, carrying sometimes two guns and sometimes one, 
and following the example of both the Monitor and the 
Merrimac in dispensing absolutely with sail power. 

As the power of engines has increased—as the size of 
ship has increased—changes have come over the struc- 
ture and the outline. ‘The vessel has been made sea- 
going rather than fitted for purely harbor defense; the 
freeboard has been made high, in order to meet heavy 
seas and severe stress of weather; added size has carried 
with it demands for added fighting power, and the orig- 
inal single turret, having given way to two, has since 
developed to such an extent that in some of the latest ves- 
sels as many as eight turrets are carried. With each 
successive addition to the number of turrets, the arc of 
the horizon which each turret could command has neces- 
sarily become more or less constricted, and instead of the 
360 degrees of the Monitor, we have now about 270 
degrees for the main turrets forward and aft, and not 
above 180 degrees in general for the smaller turrets 
situated on the sides of the vessel. 

Among the vessels participating in the review was the 
monitor Canonicus, which was built a few months later 
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than the original Monitor, and as such is a fair represent- 
ative of the first turret-carrying vessel of any navy. 
Among the other vessels in the line of review werfe the 
American battleships Indiana and Massachusetts, which, 
with the famous. Oregon, formed a-trio built from the 
same designs, and which were the first battleships de- 
signed or constructed, of what might be called the modern 
type. That is to say, they were the first in which the 
four large guns mounted in turrets were supplemented 
by intermediate guns in turrets, as well as by the smaller 
artillery. This design gave a new impetus to the design 
of warships generally, and was really accountable for the 
development of design represented by the latest of the 
ships, not only among those present at the review, but 
of all large warships, either afloat or in process of con- 
struction. 


The Causes and Prevention of Fire at Sea. 

‘One of the most important of the papers read before 
the spring meeting of the Institution of Naval Architects 
was that one by Professor Lewes, of which the heading 
to this comment formed the title. The subject was 
divided up into three parts, covering respectively the 
causes of fire at sea; the prevention of such catastrophes; 
and means of fighting a fire, once started. It is pointed 
out that the three great causes which overshadow in im- 
portance all others are spontaneous ignition; the raising 
of a temperature to ignition point by chemical action be- 
tween two or more substances unwittingly placed close 
together; and the presence of inflammable fumes or 
vapors, igniting possibly at some distance from the cargo 
from which they are given off. 

Taking these three main causes as a starting point, the 
prevention has been briefly summarized under three 
headings, of which the first covers structural safeguards, 
_ consisting of subdividing the hold and other portions of 
the vessel as much as possible without interfering with 
other features in her operation, and of fitting as much 
fireproof wood as the circumstances of the case warrant. 
The second safeguard consists in protecting all steam 
pipes which might otherwise tend to raise the tempera- 
ture of a portion of the cargo, and of protecting all the 
electric wiring in such a manner that no short circuit, 
with. consequent spark, need be feared. The third sub- 
division under this heading is called administrative safe- 
guards, and deals with the proper methods of stowing 
the cargo; with inspection at regular intervals, by 
patrols; and with the fitting of better fire fighting equip- 
ment than is usually found on shipboard. 

When it comes to the question of fighting a fire already 
under way, the subject is not capable of so clear and 
logical a subdivision. Circumstances enter largely into 
the case, and while some fires might be fought with either 
water or steam, it would be folly to attempt to fight 
others by the same method. A fire fighting substance 
should have two properties. It should both lower the 
temperature of the burning mass below the point neces- 
sary for the continuance of the combustion, and it should 


deprive the combustion of the oxygen required for its 
support. Water fulfils perfectly the first of these con- 
ditions, but not the second. Steam fulfils the second, 
but not the first. There are certain gases, however, 
which have both properties in very marked degree. 
Carbon dioxide is one of these, and this has been recom- 
mended in the paper as perhaps the best existing means 
of fighting a stubborn fire, which is at all applicable to 
general use. The gas is inert, hence there need be no 
fear of any explosion; and it is harmless to the various 
substances and products which might go to make up the 
cargo. 
Torpedo Craft. 

Several pages of this number are devoted to descrip- 
tions of various torpedo boats, destroyers and submarines 
belonging to the different powers. In this connection 
it is interesting to note the extent to which this type of 
vessel has been built by the leading naval powers of the 
world. 

Omitting submarine vessels, there were in service or 
under construction at the end of 1906 no less than 1,877 
vessels of this character, ranging from the smallest size 
up to a displacement of 800 tons, and included among 
the navies of 25 nations. The advantage in numbers lay 
with the French, a total of 438 being included on their 
lists, as against 261 for Great Britain and 202 for Russia. 
The tonnage figures, however, tell a different story, for 
here Great Britain, with 70,701 tons, is far ahead of the 
French 51,295; and the Russian 32,232. The reason for 
the British predominance in displacement is the presence 
in their fleet of an unusually large number of the largest 
size. If we take simply the boats which exceed 200 tons 
displacement, we find that the British navy has 160, as 
compared with 64 for France, 61 for Germany and 59 for 
Russia. ‘The displacement of the 160 British vessels is 
almost exactly equal to that of those of the other three 
powers combined. 

If we omit from consideration, as being of compara- 
tively small service, all vessels having a displacement of 
under 50 tons, and all having a trial speed of less than 
22 knots, we find that France still has the lead in number, 
though not in displacement. The French navy includes 
294 vessels under this heading as compared with 192 for 
Great Britain and 146 for Italy. In displacement, Great 
Britain has 66,488 tons as compared with 42,865 for 
France; 28,970 for Germany; and 27,020 for Russia. If 
we take from these latter figures merely those vessels 
which have made on trial at least 28 knots, we find that 
Great Britain has 78, against 58 for France and 56 for 
Japan. In displacement, Great Britain has 29,916 tons, 
as compared with 17,283 for France and 18,496 for 
Japan. 

Of vessels upwards of 50 tons and 22 knots, the average 
size in the English navy is 346 tons, with an average speed 
of 28 knots. This is the largest average size, but the speed 
is exceeded by the Japanese vessels, which average 240 
tons and 28.4 knots. ‘The American vessels under this 
class, 46 in number, average 262 tons and 27.7 knots. 
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Electric Wharf Cranes for Panama. 

We present photographs of one of a lot of eight cranes under 
construction by the Shaw Electric Crane Co., Muskegon, Mich., 
for the Panama Railroad Co. ‘They are for use in handling mis- 
cellaneous freight at the Laboca wharf, which is the Pacific 
terminus of the railroad. The cranes were designed to meet the 
peculiar conditions existing at the wharf, among which may be 
mentioned a tidal variation of about 20 feet. 

The boom, which is 80 feet in length, is shown in its work- 
ing position, standing at an angle a little over 30 degrees from 
horizontal. It is required that the outer end should stand at 
sufficient height to carry loads over the decks of the largest 
vessels at high tide, while the other end must be low enough to 
project inside of the warehouse door. The boom may be raised 
to the other position shown, carrying the outer end clear of all 
parts of vessels, and withdrawing the inner end from warehouse. 
With it in this position, vessels may be docked and the cranes 
placed opposite the various hatchways in proper position for 
loading or discharging cargoes. 


The main frame or tower is of steel construction, and stands 
62 feet above the track. There is a clear opening through it 
Io feet wide, in which the boom is suspended, and through 
which the loads are carried. The base is so constructed that 
the crane can travel over freight piled to a height of 6 feet be- 
tween the tracks, and so that goods may be trucked directly 
from under the crane to the warehouse. The space between 
the front of warehouse and edge of wharf was sufficient for a 
track of only 11 feet gage. ‘This, together with the necessary 
height and reach, made the question. of stability a serious one. 
Although the weight of frame and machinery has been so dis- 
posed that the crane will be stable with a load 25 percent above 
normal capacity in the extreme position, clamps have been 
provided which are always in engagement with the rear rail, 
to prevent the crane from tipping if a load should become fouled 
on a hatchway or other part of the vessel. 


The crane is mounted on six wheels, four under the front and 
two under the rear. Anticipating the possibility of uneven 
settling of the wooden wharf, the wheels are carried in equal- 
izers, so arranged as to compensate for any probable irregu- 
larities of track, without straining the structure. The ma- 
chinery for the various movements is placed in the. base of the 
tower, adding to the stability of the crane, and giving easy ac- 
cess for inspection. For convenience in shipping and erecting, 
each set of machinery is mounted upon a separate frame, which 
is easily handled and put in place. 

The crane has a regular working capacity of four tons, and 
a reach of 4o feet from the center line between rails to the ex- 
treme outer position of load. ‘The total height of hoist is 70 
feet, and the speed hoisting with full load is 150 feet per minute. 
The load can also be racked out and up at a speed of 150 feet 
per minute. The other two movements, travel and boom hoist, 
are relatively slow, being required only in setting the’crane in 
position for service. 


The hoist is operated by a 65-horsepower motor, the rack 
motion by a 40-horsepower and the travel and boom hoist by 
24 and 8-horsepower motors respectively. Automatic switches 


are provided, to prevent overtravel in hoisting and racking out, 
also an overload switch for the hoist machinery. All movements 
are under the control of one operator, whose cab is so lo- 
cated as to give him the best view of his work. ‘The crane 
weighs nearly 50 tons, and with the boom in the raised position 
it stands 90 feet above the wharf. 


The Reliable Motor Boat Engine. 


One of the main features claimed for this engine, which is 
built by the Riverside Works Company of Weybridge, Surrey, 
is complete reliability. We are informed that it runs thoroughly 
well at a low number of revolutions, and can be depended upon 
implicitly for a good many hours of consecutive work without a 
stop. ‘The designers have embodied in the engine so far as pos- 
sible the principles obtaining in the marine steam engine, with 
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all parts accessible and adjustable, and with the fewest number 
possible. 

The motor is of the two-cycle type, and may be used with 
either petrol (gasoline) or paraffin (kerosene). The two cuts 
which we show give respectively an outside view of one of 


the two cylinder engines, and a transverse section through one 
of the cylinders. The former shows the starting device, com- 
mon in British-built engines, the handle for cranking being in 
a convenient position instead of about the shaft, as is common 
in American practice. 

This motor is said to differ from other two-cycle engines in 
that the crank case is not used as a storage or partial compres- 
sion chamber for the explosive mixture. For this reason it is 


not necessarily made gas tight, and in the four-cylinder engine 
is of the open type, a sheet metal guard being placed around 
the lower part of the cylinder supports to prevent splashing of 
lubricating oil. The engines contain no valves, cams, or gear 
wheels, except the gears for the starting device; and all the 
working parts, except the pistons, are visible. The fuel does 
not come in contact with the lubricating oil or other foreign 
matter. The engine is run usually at about 500 revolutions per 
minute, but may be run at any figure between 250 and 1,000. 


A Flexible Dredging Sleeve. 

There has long been felt the need in dredging operations of 
a perfectly flexible sleeve for connecting the sections of the 
discharge mains, which would give better service and prove 
more economical than the rubber sleeves so widely used at 
present. In the Nyflexmet dredging sleeve is found an article 
which’ has met every requirement in some of the largest 
dredging operations conducted in Europe, and which is just 
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now being introduced into America by the New York Flexible 
Metallic Hose & Tubing Co., 161-165 Lafayette street. 

This sleeve is perfectly flexible, of watertight and waterproof 
leather, reinforced by an outer metal armor made of a strong 
articulated network woven from interlacing spirals of flattened 
steel wire, the whole forming a perfectly flexible covering sim- 
This sleeve is made to 


ilar to the ancient coats of chain mail. 


connect any sizes of pipe, from eight to thirty inches diameter, 
and as constructed will stand the highest working pressures 
ordinarily occurring. It offers a resistance to deformation or 
piercing by external pressures or crushing weights, such as are 
often caused by blows, or the impact of falling stones and rubble. 
The woven armor in no way detracts from the flexibility of 
the watertight lining, but gives it strength to resist internal 
pressures, while protecting it perfectly from external injury. 
Each end of the sleeve is provided with a cast iron flange se- 
cured to the flexible hose through bolts and nuts made watertight 


by leather washers. , 


A Combination Caliper and Divider. 

The Brown & Sharpe Manufacturing Company, Providence, R. 
I., has just placed upon the market a new combination tool which 
will be of interest to all metal workers. It combines in one 
outfit steel pointed dividers, inside calipers and outside calipers, 


as shown in the illustration. ‘The arms or holders are provided 
with split chucks to receive the auxiliary legs, which are held 
firmly in place by a simple turn of the knurled nut that closes 
the chuck concentrically. A pencil may be substituted, if de- 
sired, for one of the legs. ‘The tool is of steel carefully finished, 
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and with all sharp corners practically eliminated. Used as a 
divider, it will describe a circle with a diameter of 21% inches. 
Tt is sold both as a divider alone and as a complete set. 


Watertight Bulkhead Doors. 
The Stone-Lloyd hydraulic gear, fitted for the closing of 
watertight doors in bulkheads on shipboard, has been developed 


DOOR OPEN. 


by J. Stone & Company, Ltd., Deptford, London, S. E., and has 
been fitted to a large number of the most important vessels 
afloat. ‘he doors are operated on both the horizontal slide and 
the vertical slide system. 

The outfit, as placed upon the Hamburg-American steamer 
Deutschland, includes a pressure main running the entire length 
of the ship, and in communication with four capacious steam 
hydraulic accumulators of sufficient capacity when fully charged 
to supply pressure at from 500 to 700 pounds per square inch, 
and to close twenty-four doors, or to open and close eight doors, 
even should the pumps be stopped. ‘The accumulators and 
pressure main are charged by a powerful duplex long-stroke 
slow-speed pump, capable of supplying pressure to close all the 
doors within ten or fifteen seconds, without drawing upon the 
accumulators. ‘This pump draws from a 500-gallon tank which, 
together with the pump and accumulators, is above the water- 
line, thus insuring that the hydraulic installation be not stopped, 
even should the water enter the compartment where the pump is 
situated. 

A branch from the pressure main rises to the bridge, and 
pressure can there be turned by means of a distribution box into 
either of two small pilot mains, running the length of the ship, 
one being arranged for operating the controlling valve to close 
each door, while the other opens the doors. Each door has a 
hydraulic differential cylinder of sufficient area to close the door 
under a force of 144 or 2 tons; while the area of the “open” 
cylinder is such that a still greater force is available to open the 
doors. ‘The valve may be operated by hand from a handle fitted 
on both sides of the bulkhead, and the door will remain in 
the position corresponding to the last movement of this handle. 
If, however, the pressure to open or to close all doors has been 
put on from the bridge the door will act automatically. 

The exhaust main, which runs over the full length, empties 
into a 200-gallon tank in the engine room, from which a small 
auxiliary pump is also available for pumping at high pressure into 
the hydraulic pressure main. : 

The joints in the whole of the mains and cylinders are es- 
pecially designed to withstand high pressures. The pressure 


DOOR CLOSING. 


fluid consists of three parts of water to one part of glycerine. 
This obviates danger of freezing, with resultant bursting of 
pipes, and also acts as a lubricant to the bearing surfaces, and 
as a preservative to the packings used in the joints. The tem- 
perture of the mains, which, in many cases, pass across the top 
of boilers and in close proximity to steam pipes, is kept down 
by constant circulation. 


DOOR CLOSED. 


The Omnium Ejector Oil Can. 


This invention is placed upon the market by R. Spence & Son, 
Trafalgar House, Richmond, Yorkshire, and has but three 
working parts, the plunger, disk and elevator. The oil is ejected 
by means of compressed air with sufficient force to reach a dis- 
tance of 8 feet. 


It can also be ejected by gravity as in the 
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ordinary can. When the plunger button is pressed open fully a 
positive feed is accomplished, making it possible to reach with 
this oiler holes inaccessible to others. No packing is used, and 
the working parts, being so few in number can, it is said, be 
removed and replaced in twenty seconds. The durability is said 
to be a special feature, and they are made in all ordinary shapes" 
and sizes, and also to special shapes, as required. 
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TECHNICAL PUBLICATION. 


How to Take Out Patents in England and Abroad. By E. and 
A. E. Edwards, Fellows of the Chartered Institute of Patent 
Agents. Size, 434 by 7%4 inches. Pages, 108. London: Edwards 
& Company, Chancery Lane Station Chambers. Price, 2s. 

This little treatise aims at filling the gap between purely tech- 
nical works on patent law and popular treatises which give very 
little information. It attempts to do so in such a manner that 
the inventor who intends to patent his invention may gain in- 
formation of sufficient real value to save him time, trouble and 
expense, and to guide him in the proper. steps to be taken. | The 
work is divided into eight chapters, and is followed by an ap- 
pendix and index.. The first six chapters are devoted to descrip- 
tions of patents; how they may be obtained, what may be pat- 
ented: what constitutes novelty; details of the specification ; and 
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advice as to how to deal profitably with the patent. ‘The seventh 
chapter covers the subject of foreign and colonial patents, under 
which heading the United States is given considerable attention. 
The last chapter gives a few figures on numbers of patents 
issued in various countries, and the cost of obtaining them. 
The appendix gives a list of acts of Parliament, covering patents. 


Obituary. 

Charles Haynes Haswell died May 12, lacking just ten days 
of 98 years of age. He was probably the oldest active engineer 
in the world, having been the first chief engineer in the United 
States navy, and also the first engineer-in-chief, serving from 
1836 to 1851. He was known as the “father of the steam yacht,” 
from the fact of his having, in 1832, launched the first vessel 
of this description. He was the author of several technical and 
other works, among which his “Engineers’ Handbook” is the 
best known. His last few years were spent as superintending 
engineer of the Dock Department and of the Department of 
Charities of the city of New York, in which city he was born, 
May 22, 18009. 


QUERIES AND ANSWERS. 


All reasonable questions concerning marine engineering re- 
ceived from and signed by subscribers will be answered by the 
Editor in this column. All communications must bear the name 
and address of the writer. 


Q. 369.—How can a test be made to determine the brake horsepower 
of a gasoline engine? J. M. 


A.—We would suggest that you rig up a brake arm somewhat 
after the manner of the sketch, and place it upon the fly wheel 
of the engine. This can be arranged to be tightened to any de- 
sired extent by the screw at A, and, when used in conjunction 
with an ordinary platform scale, will readily give the amount 
of torque exerted by the engine. This torque, as measured in 
foot pounds, multiplied by the number of revolutions per minute, 
and divided by 33,000, will give the brake horsepower of the 
engine. 

To take an example: suppose that the radius of the brake from 
center of flywheel to knife edge is 3 feet. This would make a 
circumference of 18.85 feet. If, when the engine is running at 


full power, the downward pressure of the brake is 20 pounds, 
then the engine at each revolution is doing work represented by 
moving through a distance of 18.85 feet against a resistance of 
20 pounds. This amounts to 377 foot pounds of work. If the 
engine runs at 500 revolutions per minute, then the work per 
minute will be represented by 188,500 foot pounds. Dividing 
this by 33,000, which is the number of foot pounds per minute 
in one horsepower, we have as a result 5.71 horsepower. 

Care should be taken to have the knife edge K on a level with 
the center of the pulley or brake wheel. In making readings 
it will, of course, be obvious that the weight of the block, B, 
and of the brake when it is in position and resting loosely on 
the pulley, must always be subtracted from the figure as read 
from the scale, in order to get the met effect due to the opera- 
tion of the engine. The brake should be kept cool by a stream 
of cold water let through the pipe p. 


Q. 377.—What horsepower would be necessary to propel a motor boat, 
20 feet on the waterline with a beam of 3 feet 4 inches, and draft of 8 
inches, at a speed of fifteen statute miles per hour? The immersed girth 
at the greatest section is 4 feet, this section being 7 feet from the bow. 
The area of submerged section at this point is 1.6 square feet. M. J. H. 


A.—The horsepower formula given on page 279 of our issue 
for July, 1906, and applicable for use in connection with motor 
boats is: 

AB 
H =-—— where H is the horsepower required; A is a factor 
K 
representing the influence of the displacement; B is a factor 
representing the influence of the speed, being in fact the cube 
of the speed, expressed in miles per hour; K is a factor selected 
by judgment, and ranging between 200 and 500. As the speed 
is increased, the factor K will tend to decrease; and, as the size 
of the boat is increased, this factor will tend to increase. As 
the lines of the boat become finer, the factor will increase, be- 
cause it will obviously require less power to attain a given speed 
with a fine lined hull than with one of blunter lines. 

The boat in question is 20 feet long, 3 feet 4 inches wide and 
draws 8 inches of water. If we assume her block coefficient to 
be 0.5, we find that her displacement will be about 1,425 pounds. 
Table I on page 279 gives for this displacement 1.26, as the 
value of A. 

If we substitute in our formula 1.26 for A; 3,375 for B; and 
assume that the coefficient of performance may be represented 
by 300, this factor being made relatively small because the speed 
to be attained is very high for this size of boat; we find that 

1.26 X 3,375 
H = ————. = 14.2. It seems reasonable to suppose, there- 
300 
fore, that if an engine of 15 horsepower be fitted to this boat, 
a_speed of 15 miles per hour might be expected. 


Q. 378.—Kindly let me know the formula of how to find the horse- 
power of a marine naphtha engine. 12% INE 


A.—The method is the same as for a gasoline or steam or 
other marine engine of similar character. 

Multiply the area of the piston in square inches by the average 
pressure exerted upon it in pounds per square inch. Multiply 
this result by the stroke of the engine in feet and by the num- 
ber of impulses given to the piston per minute by the action of 
the gas, or naphtha vapor or steam, or whatever other agent 
may be used in the cylinder. Divide the product by 33,000, and 
the result will be the horsepower required. 

Of the quantities above, the stroke and the area of the 
piston are obtained by measurement. ‘he number of impulses 
per minute would be obtained by counting the number of revo- 
lutions per minute, which could be done either by means of an 
instrument for this purpose, or by placing the hand upon some 
reciprocating part and counting directly. In taking account of 
the number of impulses per minute, we must remember that 
double acting engines operating with steam give two impulses 
for every revolution. We must also remember that two-cycle 
gas engines, single acting, give one impulse for each two strokes; 
that is, one impulse per revolution. Four-cycle internal com- 
bustion single acting engines give one impulse to each four 
strokes of the piston, or one impulse to each two revolutions. 

The only other factor in the formula is the pressure exerted 
upon the piston. This would be found ordinarily by means of an 
indicator diagram. In case, however, this method should prove 
to be unavailable, the pressure would have to be estimated, and 
the final result in horsepower could not be relied upon for 
accuracy to the same extent as when an indicator is used. It is 
usual in the case of gas engines which are not indicated, to as- 
sume a mean effective pressure upon the piston of about 80 
pounds per square inch. In practice, the actual result may be 
somewhat above or below this figure, but this is considered an 
average. For naphtha, the same figure may be used. If steam 
is used, the average pressure upon the piston would depend 
partly upon the initial steam pressure, partly upon whether or 
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not a condenser is used, and partly upon the point of cutoff of 
the steam in the cylinder. For general marine practice, a rough 
approximation might be obtained by considering the mean effec- 
tive pressure to be about three-fourths the difference between the 
initial pressure and the back pressure. 

Examples—Assume a single cylinder engine, 5 inches diam- 
eter and 6 inches stroke, receiving 280 impulses per minute. As- 
sume a mean effective pressure of 80 pounds per square inch. 
Then horsepower = Paes SEH See 63. 

33,000 

If a steam engine of 5 by 6 inches, running 140 revolutions per 
minute, has an initial steam pressure of 100 pounds gage, and 
exhausts into the atmosphere, the back pressure might be as- 
sumed to be 4 pounds gage. Then horsepower 

5 xX 5 X47 X (100—4) X # X 3 X 280 
a ——= = © 
33,000 


_Q. 376.—Please publish in your next issue the method of the construc- 
tion of simple curves of Revolutions and Speed; and of Power and 
Revolutions (CS 1B, 1% 


A—lLet us assume data as follows: 


R. P.M. Knots. Horsepower. 
Minsteonlnpwacccvacc arco roe 03% 14.18 3,495 
Sasol wii Gorcouusoocn0c0 9000000 105 15.86 5,163 
Thindantiithscs ch cei ees 114 17.06 6,071 
TRON TEED oo00000000000000000000 122% 18.24 8,889 
iithe nine eran eecoonee te ae: 125 18.51 9,203 


These figures are taken from actual results obtained on run- 
ning a large ship over the measured mile. 


if 
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SCALE FOR REVOLUTIONS PER MINUTE 
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If we prepare a diagram similar to the one shown, and let 
each one of the spaces along the scale for indicated horsepower 
represent 500; each one of the spaces horizontally along the 
scale for revolutions per minute represent 4; and each space 
along the vertical scale for speed in knots represent % knot; 


we will have the basis for the construction of curves of revolu- 
tions and speed and of power and revolutions. 

We will first construct the curve of revolutions and power. The 
first run shows 93% revolutions and 3,495 horsepower. The 
point A is so located with regard to the scale for revolutions 
per minute as to represent 93%; it is likewise so located with 
regard to the scale for indicated horsepower as to represent 
3,495. In a similar manner, we locate the point B to represent 
105 revolutions and 5,163 horsepower. In the same manner, 
point C represents 114 revolutions and 6,971 horsepower. Points 
D and E are located for the fourth and fifth runs, in the same 
manner. We will now take a curve, or, if we have no curve, 
will spring a batten, as nearly as we can through all of these 
points, and will draw our line to intersect all of the points possible, 
It will be seen that a smooth curve could not be readily ob- 
tained, which would intersect both D and E, which points are 
quite close together. Our curve, therefore, will be made to 
pass between these two points, as shown on the diagram. 

The construction of the curve of revolutions and speed is per- 
formed in exactly the same manner. ‘The point F is so located 
as to represent 934 revolutions per minute, and 14.18 knots. 
The point G represents 105 revolutions per minute, and 15.86 
knots. Similarly, points H, J and K are located for the revolu- 
tions and speed corresponding with the third, fourth and fifth 
runs. Our curve is drawn through these points in the same 
manner as before. 


SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 


American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, 


ID, & 


841,452. _BOAT-PROPELLING MECHANISM. ROBERT RUTHER- 
FORD, MONTAVILLE, OREGON. 

Claim-—1. In a boat-propelling mechanism, the combination of a crank 
shaft, a member extending longitudinally of the crank shaft and rocking 
around an axis transverse thereto, and means connecting the ends of said 
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member with the crank, said means having a vibratory movement on said 
member to accommodate the throw of the crank, and also having a vibra- 
tory movement longitudinal of the shaft to accommodate the are in which 
said member swings. Six claims. 

841,719. COLLAPSIBLE AWNING FOR BOATS. ALEXANDER 
ROSS, CAMBRIDGE, MASS. ; 

Claim.—1. An apparatus in combination with a boat, a plurality of rods 
along the length thereof, and a series of loop or ring ended frames slidably 
positioned thereon, said frames adapted to be spaced from the fore and after 
portion of the boat to amidship. Four claims. 

843,803. MARINE-ENGINE GOVERNOR. SIMON A. FRASER AND 
JOHN M. NICHOLS, LORAIN, OHIO, ASSIGNORS OF ONE-THIRD 
TO JOHN J. KELLEY, LORAIN. ; 

Claim.—2. In a marine-engine governor, the combination of a standpipe 
open to the water at the lower end, an air pipe of greater height having 


a 


tall 


one connection with the standpipe at its upper end and another connection 
with the same near its lower end, a float in the standpipe normally located 
above said lower connection, which connection is adapted to discharge water 
from the air pipe into the standpipe below the float when the water lowers 
therein, and means actuated by the float to control the throttle. Four claims. 
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842,278. _ OSCILLATING-BLADE OR FISH-TAIL PROPELLER. 
GEORGE E. WADE, LONDON, ENGLAND. 

Claim.—1. An oscillating or fish-tail propeller consisting of a flexible 
propelling portion, the ineffective portion of which is cut away so as to 
reduce its resistance to the lateral movement of the propeller through the 


water, a blade-carrying portion so shaped as to offer but slight resistance 
to the water, and curved fork-like projections provided at the free end 
of the blade-carrying portion for limiting the movement of the flexible 
propelling portion. Two claims. 

842,349. SECTIONAL BOAT. NORMAN L. SKENE, SOMER- 
VILLE, MASS. 

Claim.—z2. A sectional boat comprising in its construction a bow sec- 
tion, a stern section and an intermediate section, said sections provided 


with watertight bulkheads at their adjacent ends, means located above the 
waterline for connecting the adjacent ends of said sections together, and 
a connection exteriorly located fast at one end to the bottom of said bow 
section, the other end of said connection detachably attached to said stern 


section. Nine claims. 
842,856. WATER-BALLAST-CONTROLLING APPARATUS FOR 
VESSELS. CHARLES B. CALDER, TOLEDO, OHIO, ASSIGNOR TO 


LE ODO SHIP BUILDING COMPANY, A CORPORATION OF 
A 

Claim.—1. In a vessel having a plurality of water ballast compartments, 
a manifold in communication with the sea and communicating with each 
of said compartments through valve-controlled pipes, a pump associated with 
each of said pipes, and valves for opening and closing communication 
between said pumps and pipes. Seven claims. 

842,908. FOLDABLE OR COLLAPSIBLE BOAT. IRA O. PER- 

NG, OF KALAMAZOO, MICH., ASSIGNOR TO LIFE-SAVING 
FOLDING CANVAS BOAT CO., KALAMAZOO, A CORPORATION. 

Claim.—30. In a folding boat, the combination of a suitable flexible 
skin; longitudinal ribs made up of overlapping sections adapted to telescope 


upon each other; supporting straps, arranged in pairs, adapted to receive 
the overlapped ends of said rib-sections; cross-ribs arranged over said longi- 
tudinal ribs; a centrally arranged connecting strap for said cross-ribs; and 
a keel arranged over said cross-ribs, adapted to apply tension to the said 
connecting sR Thirty-nine claims. 


843,016. HULL FOR SHIPS. OLAF HOLBY, CHRISTIANIA, 
NORWAY. ‘ F ; 
Claim.—2. A ship’s hull having a forward bilge projection at its for- 


ward end whose under surface slopes upward and rearward and is nor- 


mally above the waterline, and a biige projection at each side of the keel 
at the stern projecting downwardly and outwardly and inclined upwardly 
toward the rear, and concave surfaces connecting the bilge projections 
with the keel and extending upwardly toward the rear, whereby the 
pitching of the vessel will propel it forward. Two claims. 

845,650. AUTOMATIC PROPELLING LIFE-PRESERVER. WILLIAM 
LUCE, SEASIDE, OREGON. 

Abstract.—The object of the invention is to produce a device which will 
pesist the swimmer to float, and to propel himself through the water. Two 
claims. 


843,390. SHIP FOR CARRYING LIQUID CARGOES IN BULK. 
CHARLES E. BURNEY, NEWPORT NEWS, VA. an 
Claim.—3. A ship for carrying liquid cargoes in bulk, comprising tanks 


in the ship’s bottom, a main or tank deck covering the same, bulkheads 


upwardly extending from the tank deck forming, in connection with the 
shell of the ship, expansion trunks at each side of the ship, and a compart- 
ment for the general cargo of the ship, intermediate the bulkheads, and a 
hatchway over each of the expansion trunks and over the central compart- 
ment. Four claims. 

844,372. LIFE-BOAT. CARI, LEHNERT, MARXLOH, GERMANY, 

Claim.—Life-boat, comprising in combination, a lower part made of 
aluminum mixed with suitable metal alloy, an upper part hinged to said 
lower part and made of the same material as said lower part, a tightening 
placed between said two parts, fly-screws passed through the projecting inner 
edges of said two parts and adapted to hold them tightly and rigidly together, 
a glass provided at the front end of the boat and adapted to allow an 
inspection toward the sea from inside the boat, paddle-wheels arranged out- 
side the boat so as to reach into the water and passed with their axles through 
stuffing-boxes in said upper part of the boat so as to be capable of being 
actuated from inside the boat, a rudder provided at the rear end of the 
boat and also passed with its supporting-axle through a stuffing-box in the 
rear end of the boat, so as to be capable of being operated from inside the 
boat, an air-inlet pipe provided at the top of the boat and adapted to be 
closed and to be made longer if required, and a safety-flap provided in 
the top of the boat. One claim. 
youn” BOAT-RELEASING DEVICE. HARRY G. OLIVER, NEW 


Clum.—1. The boat-releasing device consists of uprights secured in the 
boat, weighted hooks pivoted to said uprights near the upper ends, and the 
points of which are adapted to pass through apertures formed in the ends 
of said uprights, means for locking said hooks in their closed position, 
pulley wheels connected with the pivoted portions of said hooks, and flexible 
devices connected with the opposite side faces of said pulley wheels and 
passing beneath pulleys mounted in the bottom of the boat and connected 
between said pulleys. Five claims. 

845,620. LIFE-BOAT. GEORGE 0. DITTON, LANOKA, N. J., AS- 
SIGNOR OF ONE-HALF TO EUGENE A. RUMSEY, PHILADELPHIA. 

Claim.—2. In a life-boat comprising a hull, an inclosing deck therefor, 
air pipes for supplying air to the interior of the boat and having the 
opposite ends thereof leading through the hull and deck of said boat, valve 


means for governing the passage of air from the air pipes to the interior 
of the boat and adapted to cut off such supply of air, other valve means for 
closing the outlet end of each air pipe when the air is being supplied to 
the interior of the boat by said pipe, the last-mentioned valve means, how- 
ever, being operable to open the outlet end of each air pipe and permit of 
escape of water which may be received in said air pipe. Four claims. 

845,937. STEERING AND PROPELLING MECHANISM FOR BOATS. 
WILLIAM H. FAHRNEY, CHICAGO. 

Abstract.—The invention relates to improvements in steering and pro- 
pelling mechanism for boats and the like, and more particularly to flat 
bottom boats. The object is to provide an improved form of propelling 
means which is also adapted to steer or guide the boat. A further object 
is to provide an improved form of laterally shiftable and vertically adjustable 
propelling mechanism. A further object is to provide mechanism for this 
purpose which will be simple and cheap in construction, easy to manipulate, 
and effective in operation. One claim. 

846,736. SUBMARINE TORPEDO BOAT. ALFRED ELGAR, 
NORTH BRIXTON, ENGLAND. 

Abstract.—The invention has for its objects to enable submarine or sub- 
mersible torpedo boats to carry and release buoyant torpedoes, self-attaching 
or otherwise operated or directed either in a vertical or in a horizontal 
direction; to cut or otherwise destroy the cables attached to moored tor- 
pedoes or submarine mines; to carry externally four or more torpedoes 
vertically directed ready for immediate use, and to carry also other tor- 
pedoes to be horizontally directed; to enable submarine or submersible 
boats equipped with buoyant torpedoes to be carried by a battleship from 
which said boats can operate as a base; to enable them, if sunk, to indicate 
their position by means of buoys automatically released; to enable such boats 
to be fitted with eyes or hooks to which attachments may be made for 
readily raising a sunken boat; to enable them to be used to place submarine 


mines in any desired field for harbor or coast defense and other purposes. 
Three claims. 
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846,244. HAWSE PIPE. CHARLES PETRIE, ST. JOHNS, NEW- 
FOUNDLAND. 
Claim.—1. A hawse pipe having a depression in its outer face, said de- 


pression having an upwardly extended lip at the outer side thereof, a roller 
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located in said depression and projecting above the lower surface of the 
pipe, a collar on the opposite side of the hawse pipe from the roller, and a 
roller journaled in the collar. Four claims. 

846,417. PROPULSION OF SUBMARINE VESSELS. SIMON 
LAKE, BRIDGEPORT, CONN. 

Abstract.—The invention consists, essentially, in a hull preferably pro- 
vided with a substantially flat deck and fixed lateral guide planes serving 
to maintain a fixed direction of travel in a given plane of motion under 
the impulse of its propellers operating in a substantially parallel plane, com- 
bined with a rudder near one end of the vessel mounted upon a horizontal 
pivotal support, and adapted to be ixclined thereon, to forcibly overcome 
the steadying tendency of said flat deck and guide planes. Four claims. 


846,770. LIFE-BOAT LAUNCHING MEANS. RICHARD ZOLLING, 
OAKLAND, CAL. 
Claim.—1z. A means for launching a life-boat, comprising arched supports, 


a cradle movable thereon, lugs extending outwardly from the respective 
sides of the cradle, means detachably engaging said lugs for holding the 


cradle in locked position, mechanism for actuating said means, and guide 
devices carried by the cradle, which coact with the arched supports, said 
devices after the cradle has been released causing the same to move outward 


at a downward inclination, so as to swing the life-boat clear. Seven claims, 


847,222. PROPELLER. ALONZO L. AMES AND BYRON S. AMES, 
NEWBERRY, PA. ; : 
Claim.—1. A propeller comprising a hub and a blade, the latter being 


curved longitudinally from front to rear and having at its rear edge a 
redueed rearward extension disposed adjacent its outer end and presenting a 
restricted point at which the water is discharged rearwardly from the blade, 
said blade being also pitched at a transverse inclination on a line oblique to 
the axial line of the hub. ‘Two claims. 


British patents compiled by Edwards & Co., chartered patent 
agents and engineers, Chancery Lane Station Chambers, Lon- 
don, W. C. 


23,367. BALILASTING BOATS. T. JENSEN. : 

The mast of a sailing boat is pivoted on a bolt, from which hangs a 
weight in a cradle. The sides of the weight are attached to the upper end 
of the mast by cords passing over pulleys. As the wind inclines the boat, 
relative movement takes place between the mast and vessel, the mast swing- 
ing on the bolt. This movement is transmitted to the weight by the cords. 
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causing it to move further towards the side of he vessel than it would if 
attached to the bottom of the mast. The influence of the weight increases 
more rapidly than the inclination of the mast. The bolt is journaled in 
transverse beams beneath the deck, and the lower end of the mast is con- 
nected to a bolt in the stem of the boat by a bar. 


21,974. SHIPS’ TELEGRAPHS. A. J. GRANT. 

In mechanical telegraphs for ships, in which the receiver and transmitter 
are connected by shafting, an intermediate actuating mechanism is adapte 
to be thrown into and out of gear with the shafting, so that the apparatus 
can be actuated from two or more places. The transmitting hand wheel has 
a greater movement than is required to move the indicating pointer. The 
wheel drives the shaft through bevel gearing, and a clutch, which can be 
brought into action by a hand lever. A receiving instrument has its pointer 
moved over the dial by bevel gearing from the shaft. 

23,169. CLEANING SHIPS’ HULLS. J. A. K. McGREGOR. 

This comprises an apparatus for cleaning the hulls of vessels when under 
way, in which a brush is operated by a motor contained in a watertight 
casing held to the ship’s side by electro-magnets. Wheels are mounted on 
the exterior of the casing, or may constitute the magnet poles. They are 
operated from the motor through spur wheels and chain gearing. The clean- 
ing tool or brush is operated by eccentrics driven from the shaft.. Springs 
maintain the brush against the ship’s side. Wheels provided for sideway 
movements are driven by separate motors through worm and chain gearing. 
The brush or cleaning tool may be rotary instead of reciprocating, and the 
magnets are normally a slight distance from the surface to be cleaned. 
When the apparatus is used in dry-dock a chemical solution, hot air, steam 
jets or the like may be directed through the apparatus on to the ship’s 
hull, to assist in the removal of incrustation. 

23,520. SUBMARINE VESSELS. B. G. NARISCHKINE. 

Comprises improvements in the tyne of float normally housed in a recess 
in a submarine vessel, and adapted to be disengaged and rise to the surface 
in the event of accident. Two drums are fitted within the float, upon 
which are wound a flexible air tube and a cable. The drums are geared 
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together by a chain, the one on which the air tube is wound being a little 
in advance of the other, so that the cable takes all the tension. The outer 
end of the air tube is connected with an airtight chamber fitted with an 
outwardly opening valve, which is opened. when the float reaches the surface 
of the water by the excess of pressure within, or by an explosive cartridge. 
A pawl maintains the valve in its open position. The float is fitted with 
extra airtight compartments and is released by turning the conical-headed 
bolts from within the vessel. 

‘23,607. SHIPS’ TEIEGRAPHS. W. CHADBURN. 

Relates to order apparatus for ships, in which the receiver comprises three 
or more solenoids, adapted to be energized in sequence by currents sent 
over separate line wires from the transmitter, the cores of the solenoids 
acting on a crank so as to rotate the pointer of the receiver. The cores of 
the solenoids are connected to the crank by arms, so that the pointer can 
be rotated in either direction, according to the order in which the solenoids 
are energized. The transmitter may have several sets of contacts, corre- 
sponding contacts of each set being connected together and to one of the 
solenoids hy line wire. The transmitter contacts may be double, so that 
the contact on the handle may stand between the twin contacts in its 
position of rest, no current then flowing. The cores of the solenoids are 
held in position, after actuation, by providing an ‘iron piece at the outer 
end of the solenoid, so that when the core moves in, it is attracted by the 
iron piece and is held by it at the end of its stroke, thus keeping the pointer 
at the center of its order. 

23,638. PROPELLING BOATS. GAINES REVERSIBLE PROPEL- 
LER COMPANY. : 

Relates to interlocking controlling means for the clutch and reversing 
gear of boats fitted with internal combustion engines driving screw propellers 
having adjustable blades. A lever controlling the propeller blades is pivoted 
and provided with a locking rod engaging notches in the quadrant. 


roller connected to a rod, so as to be raised and lowered therewith, engages 
the long arm of a bell crank lever which operates the clutch, so that the 
clutch is disconnected when the locking rod is raised for the purpose of 
adjusting the propeller blades. Another construction is shown suitable for 
heavy motors, in which the lever is adjusted by means of worm gearing 
and a hand wheel, the movement of the hand wheel handle serving to dis- 
connect the clutch. 

23.915. SHIPS’ ARMOR. J. P. SERVE. 

Armored ships are fitted with deep frames, secured to the outer plating 
by angle irons. ‘The frames are connected by planks, which pass through 
perforations in the frames. The spaces between the planks are filled with 
other planks, constituting a solid wooden backing. Bolts secure the whole 
structure together. The armor is provided with rabbeted edges, to secure 
a smooth exterior surface. The studs are bored out along a part of their 
axis, and are provided with transverse passages so that tar may be injected. 
The opening is then plugged. 


For the first time in history, two Japanese warships are visit- 
ing the port of New York. ‘They are the Chitose and the 
Tsukuba. 


: JULY, 


THE WHITE STAR 


The Adriatic, which left Liverpool on her maiden voyage 
May 8, arrived in New York May 16. The new vessel has been 
designed and constructed on absolutely safe lines, guided by pre- 
vious experience and the highest technical knowledge, while at 
the same time the latest improvements have been introduced to 
make her a perfect instrument in the development of international 
intercourse and commerce between the two great hemispheres. 
While making the voyage across the Atlantic at a good speed it 
is confidently anticipated that the Adriatic will be, in nautical 
parlance, {‘as steady as a rock” under all conditions, and, thanks 


THE IMMENSE SIZE OF THE ADRIATIC IS HERE 


to her good sea-going qualities and the extremely comfortable 
character of her appointments, the pleasures of ocean travel will 
be greatly enhanced. 

In the endeavor to add to the attractiveness of the vessel and 
minister to the comfort of ocean travelers, a number of new 
features have been introduced, including a gymnasium, with the 
usual mechanical apparatus; an electric elevator, running from 
the first-class entrance on the boat deck to the dining saloon on 
the upper deck, the elevator thus serving four decks, viz., 
upper deck, promenade deck, upper promenade deck, and boat 
deck. Then, the seating arrangements in the first-class dining 
saloon are in the popular restaurant style, with small tables 


APPARENT. 


1907. 


studded over the room, instead of the Afsual long fore-and-aft 
tables; and an orchestra is Carried. _Ehée“most notable innovation, 
Rowen is the provision in this “Gite oF Turkish baths, consisting 
of the usual hot, temperate and cooling rooms, shampooing 
rooms, plunge bath and massage couches. ‘There are also electric 
baths provided. 

The Adyiatic is 725 feet 9 inches long, 75 feet 6 inches beam, 
and about 50 feet deep; gross tonnage nearly 25,000, and dis- 
placement over 40,000 tons. ‘The double bottom, extending the 
whole length of the ship, is a special element of safety. ‘The ship» 
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NOTE THE SHEER LTRAKE RIVETING. 


has nine steel decks, and is divided into twelve watertight com- 
partments. The total number of steel plates used in the construc- 
tion of the hull is almost 20,000, and the rivets are estimated at 
nearly 2,500,000 in number. ‘The cables are 33@ inches in diameter 
and weigh about 90 tons; the anchors weigh about 8 tons each. 
The general arrangements of the ship are similar to the Baltic 
and other vessels of this type, a continuous shade deck running 
fore and aft, with three tiers of deckhouses and three promenade 
decks above them. On the boat deck are situated the first-class. 
lounge, the first-class reading and writing room, and the first- 
class smoke room. On the upper promenade deck and the prom- 
enade deck are arranged the large deck state-rooms, and a further 
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attraction is a large number of single berth rooms, which will be 
much appreciated by the traveling public. The first-class dining sa- 
loon is on the upper deck, and all the first-class accommodation is 
arranged amidships. Immediately abaft the first-class is the second- 
class accommodation, included in which are a comfortable dining 
saloon, with nearly 300 seats, smoke room, and also a ladies’ 
room. ‘The second-class saloon is an exceptionally fine room, ex- 
tending the full width of the ship. The third-class passengers are 
provided for abaft the second-class, and to a limited extent at 
the forward end of the vessel. A great feature in this accommo- 
dation is the large number of two, three and four-berth cabins, 
and the commodious and comfortable dining rooms fitted with 
tables and revolving chairs. 

A visitor to the Adriatic cannot fail to be impressed with the 
strength, luxury and roominess that are everywhere apparent. 
The amount of “head room” is, perhaps, the most striking. The 
size of the entrances, apartments, etc., as well as the spaciousness 
of the promenades, must be seen to be appreciated. The state- 
rooms are lofty, well lighted, well ventilated apartments, while 
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it will be seen that “over-elaboration,” so frequent in ship decora- 
tion, has been carefully avoided, while at the same time each 
apartment has a quiet but rich and symmetrical beauty that is 
very restful and pleasing to the eye. 

The first-class dining saloon is a handsome apartment. Situ- 
ated on the upper deck, it extends the full width of the ship. It 
is exceptionally lofty and airy, and contains seating accommo- 


‘dation for about 370 people. It is paneled in the stately fashion 


of the time of Charles II, and is painted chastely and simply with 
a delicate and ivory-like white; the gold, which is a time-honored 
adornment of other saloons, being here strictly confined to the 
metal fittings. Over the middle of the room is a dome filled with 
leaded glass, white and the palest yellow in color, and under it 
are paintings of scenes in Switzerland and Italy, the Yellowstone 
and the Rhine, to remind the diners of happy hours spent in 
these playgrounds of the world. An opportunity for music is 
afforded by a fine piano, whose case is beautified with charming 
and graceful figures inlaid in light woods on the oak of which it 
is composed. An important feature in the saloon is the new ar- 


THE PLUNGE IN THE TURKISH BATH EQUIPMENT OF THE WHITE STAR LINER A DRIATIC. 


the bed furniture, lounges, wardrobes and toilet equipments are 
all excellent. ‘The enormous beam of the vessel and the height 
between the various decks have made it possible to provide rooms 
of exceptional size, and the decoration of the various state-rooms 
is well in keeping with the traditions of the line. 

The most luxurious style is, of course, to be seen in the accom- 
modation for the first-class passengers, for whom a large number 
of separate and distinct suites of apartments are provided, con- 
sisting of state-room, bath-room, etc. These rooms have extra 
wide beds, also writing tables and wardrobes, and are upholstered 
in blue moquette, the decoration consisting of small white panel- 
ing, the ceiling lincrusta—all white. The other first-class rooms 
are similarly decorated and upholstered. The first-class en- 
trances are panelled in oak, with ceilings of special design—flat 
white—and the first-class passages have polished oak dado, with 
white paneling above. The principal feature in the decorations, how- 
ever, is the treatment of the chief public rooms in the vessel, viz., 
the first-class dining saloon, the reading and writing room, the 
lounge and the smoking room. The illustrations give some idea of 
the style of decoration and furnishing of two of these rooms, and 


rangement of the tables, which, in conjunction with the artistic 
and effective decoration, the domed skylight and the orchestra, 
will make this a perfectly ideal saloon. The comfort of the pas- 
sengers wil! also be enhanced by a special arrangement of the 
portholes by which they will be able to enjoy the advantages of 
the fresh sea air without being subjected to drafts. 

On the boat deck is the reading and writing room, a charming 
apartment, which might have been provided for comfort and de- 
light on land. We are nowhere forced to remember the fact that 
the sea is outside and all around us. The windows, as spacious 
as in an ordinary house, are filled with leaded glass, and we 
almost expect on glancing around them, to see a cheerful expanse 
of park; but we may comfort ourselves for that disappointment 
by stretching our limbs on luxurious chairs or settees around a 
very home-like fireside. The walls are decorated in Adam’s 
fashion, with delicate ornaments in low relief, inclosing oval 
panels filled with paintings of the airy and graceful kind which 
Bartolozzi and Cipriani made familiar to our great grandmothers. 
Shaded lamps on the walls and ceiling afford a light which is 
efficient, yet riot glaring. The furniture is in inlaid birch. 
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The lounge, also on the boat deck, is dedicated to the cult of 


the idler. The oak paneling of the apartment is restful to the 
eye, and the ceiling paneling is well worthy of notice. A large 
and well-selected library invites recreation or study. Writing 


tables afford an opportunity for correspondence, and the com- 
fortable sofas with which the room is amply furnished, the work 
tables provided for the industrious, the cozy corners for intimate 
conversation, and the card tables for those to whom bridge ap- 
peals, complete the furnishings. The windows contain in stained 
glass effigies of poets, painters, dramatists and philosophers. 

In the smoke room (also on this deck) cozy comfort is the key- 
note of the decoration and furnishing. The walls are hung with 
stamped leather and adorned with pictures which recall some 
stirring episodes in English naval history. The seats are deep 
and luxuriously upholstered, of a kind to invite the smoker to 
lazy enjoyment. The rich and mellow tone of the stained glass 


are in oak. ‘The third<class dining and smoking rooms are com- 
fortable apartments, with white framing and teak dado, a feature 
in these rooms being the revolving chairs. 

It will be seen that the accommodation for 3,000 odd souls who 
will make up the full list of human beings on board the Adriatic 
will be everything that could be desired. Having such large 
cargo-carrying capacity, the ship is fitted with winches and other 
loading and discharging arrangements of the latest and most 
efficient type. There are large refrigerating chambers for the 
carriage of chilled beef, the machines for working them being on 
the CO, principle. There is also an electric winch provided spe- 
cially for the rapid and noiseless handling of baggage and stores. 
A Marconi house, with wireless telegraph apparatus, is fitted on 
the boat deck aft; and in addition, the ship is fitted with a sub- 
marine signaling apparatus (Submarine Signal Company, Boston, 
Mass.), by which means the navigators can become aware in 


THE MAIN DINING SALOON OF THE ADRIATIC IS FITTED WITH SMALI, TABLES, NONE SEATING OVER TWELVE. 


windows affords a light in which the mahogany seats with their 
carving and their brown leather coverings fairly glow with a 
somber magnificence of coloring. 

There is a barber’s shop in the first-class accommodation, fitted 
up in the usual luxurious style, and the inquiry office is an at- 
tractive and useful apartment in the main entrance on the prom- 
enade deck. ‘The second-class state-rooms are decorated in white 
paneling, and both the first and second-class rooms have Brus- 
sels carpets. ‘he second-class smoke room is done in oak fram- 
ing with panels of oak, drapery design. It is upholstered in 
leather; furniture and dado, walnut. ‘The second-class ladies’ 
room is itt satinwood, with panels inlaid; furniture and dado, 
mahogany. Both this room and the second-class smoke room 
have stained glass shutters and ceiling lincrusta; parquetry floor. 
The second-class saloon is in white and gold, mahogany furniture, 
and lincrusta ceiling. Both the ladies’ room and saloon,are up- 
holstered in moquette. The second-class lounge is paneled in oak, 
with furniture of oak, easy tub chairs, etc. The second-class en- 
trance is in oak and white. All first and second-class staircases 


foggy weather of their proximity to similarly fitted lightships in 
narrow waters, thus insuring a correct course being kept. 

The engines consist of two sets of the quadruple-expansion 
type, arranged on the Yarrow-Schlick-Tweedy balanced principle, 
which has been so successful in eliminating vibration. The cylin- 
ders are respectively 3534, 51, 7314 and 104 inches in diameter, 
with a common stroke of 63 inches. In each case the high-press- 
ure cylinder is located forward, with the second intermediate 
next, then the low-pressure, and the first intermediate. The low- 
pressure cylinders have slide valves fitted with assistant balance 
cylinders. All the others have piston valves, two for the second 
intermediate and one for each of the others. The engine spaces, 
however, and those who work in them, are isolated from the 
passenger quarters, so that to the ordinary passenger the only 
evidence of the mighty power which drives the vessel will be the 
smoke issuing from the funnels. In addition to the propelling 
machinery, there is an enormous amount of auxiliary machinery 
—the Brown steering engines, the electric light machinery, the re- 
frigerating machinery, and the deck machinery are all of the 
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latest and most approved type. The high-pressure piston rods 
and valve spindles are fitted with metallic packing furnished by 
the Beldam Packing & Rubber Company, London. 

The Adriatic was built by Harland & Wolff, of Belfast. She is 
on the new Southampton (Wednesday) service of the White 
Star Line. On her maiden trip, the steamer covered 2,896 
nautical miles in 7 days I hour 45 minutes, or at the rate of 
17.02 knots. 


Naval Academy, and resulted in making them watertight. On 
some of the worst places, the expedient was adopted of applying 
a coat of the paint and then stretching muslin over the wet paint. 
After this had dried, an additional coat of paint was applied over 
the muslin. The results are said to have been very satisfactory. 

This coal tar paint is said to stick well to galvanized iron and 
to thoroughly cover it. The cost of the paint varies from 10 to 
15 cents per gallon, as compared with a cost of 80 cents to $1 


THE LIBRARY OF THE ADRIATIC IS A SPACIOUS APARTMENT, DECORATED IN TASTEFUL SIMPLICITY. 


Coal Tar Paint. 

There is a general belief that the acids in coal tar are injuri- 
ous to iron or steel, and it is commonly supposed that they can 
be neutralized by the addition of lime. It is a well known fact 
that raw coal tar is practically non-drying. ‘This material has 
been used to some extent on the bottom of vessels operating in 
waters of the Gulf of Mexico, and in particular has been applied 
to the bottom of the floating dry-dock at the New Orleans naval 
station, in order to get an idea as to its value for under-water 
work. A number of experiments were performed with the inten- 
tion of producing such a mixture as might serve the purpose of 
protecting the bottoms of the ships from marine growths com- 
mon in tropical waters, while, at the same time, having no 
injurious effect upon the material of which the hull is con- 
structed. 

The proportions of the mixture used are quite variable, de- 
pending upon the original consistency of the tar, the use for 
which the mixture is intended, and the climate in which it is 
used. Tests were made by the government chemist at the Wash- 
ington navy yard, and the proportions used by volume for the 
New Orleans mixture are eight of coal tar to one each of Port- 
land cement and kerosene oil; while a mixture for use at An- 
napolis contained sixteen parts of coal tar to four of cement and 
three of oil. The method of mixing consists in first carefully 
stirring the Portland cement into the kerosene oil, forming a 
creamy paste. This mixture is then carefully stirred into the coal 
tar. For best results it should be freshly mixed and kept well 
stirred. This paint was applied on old leaky tin roofs at the 


per gallon for a clear linseed oil paint. The latter, of course, 
has no durability in salt water or in a very salt atmosphere, 
on account of the solvent action between the salt and the linseed 
oil. The tar paint, however, is quite stable and durable under 
these conditions. 

Red lead paint furnishes an exception with regard to dura- 
bility of the ordinary linseed oil paint. ‘The latter is dried by 
atmospheric oxidation from the outside, this action being as- 


sisted by the dryers or oxidizers added to the paint, and whose 


ultimate effect is the shortening of the life of the paint. The 
red lead paint, on the other hand, is dried by the oxidizing 
action of the red lead itself, and the resultant coat resembles to 
some extent an amalgam, and is very hard and durable. 

A series of experiments on the floating dry-dock at New 
Orleans gave as best results in red lead paint a mixture com- 
posed of 100 pounds of red lead, 20 pounds of white zinc, 5 
gallons of raw linseed oil and 334 pints of turpentine japan. It 
was found that this compound should be used on the same day 
it is mixed, and that if it is passed through a common hand mill 
after being mixed by stirring, it will be all the better. For three- 
coat work on a clean new surface, the mixture above mentioned 
would be used for a third coat, the first. and second having 
respectively 60 and 80 pounds of red lead in place of 100 pounds. 
The white zinc prevents the paint from crawling, and the raw oil 
is used in order that the intense drying properties of the red 
lead may not operate too quickly. The glaring red color may, 
without injury to the paint, be modified by the addition of a 
slight amount of lamp black. 
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APPROXIMATE FORMULAE FOR DETERMINING THE 
RESISTANCE OF SHIPS.* 


BY A. W. JOHNS, R. C. N. C. 


One of the most important problems in ship design is the 
determination of the power required for the propulsion of the 
vessel at a given speed. ‘Io those designers who have a tank 
in which a model of the ship can be run, or who are in posses- 
sion-of data obtained from such a tank, the problem is not dif- 
ficult; but to the majority of designers, who have no such means 
available, the problem is a somewhat difficult one, especially in 
the case of a ship of novel form or dimensions. 

It is therefore rather remarkable that but little can be found 
in our transactions, or in our text books, as to the best means 
to be adopted in such cases to obtain even an approximate solu- 
tion of the problem. Foreign text books, on the other hand, 
generally contain many approximate formule by which the 
resistance and horsepower of a ship can be calculated, but in 
nearly all cases the leading particulars of the ships from which 
these formulz were obtained are omitted. The use of such formule 
under these conditions becomes rather a danger than a help to the 
designer. ‘I'he purpose of this paper is to bring to notice some of 
these formule, and to show comparisons of the results given by 
them and those obtained from experiments on models. 

Before doing this, however, it is necessary to notice the 
method commonly employed by designers to obtain the indicated 
horsepower for a given ship at a given speed, that is, by the use 
of Admiralty constants. It is almost unnecessary to remark 
that there are two such constants, one involving the immersed 
area of midship section, and the other the displacement, speed, 
and indicated horsepower. ‘The latter constant is the one usually 
employed, being algebraically expressed by the quantity— 

Di Vs 

For the earliest steamships, in which speeds were relatively 
small and nearly all the resistance was due to skin friction, the 
quantity thus obtained*had a very nearly constant value at all 
speeds, but with the comparatively high speeds now obtained the 
quantity is a very variable one. It is worthy of note, in con- 
nection with the Admiralty constants, that with the same effi- 
ciency of propelling apparatus, and also assuming the whole of 
the resistance to conform to the law of comparison, the constant 
will be the same for similar ships at corresponding speeds. As, 
however, the whole of the resistance does not conform to the 
law of comparison, it is not difficult to see—with the same 
reservation as to the efficiency of propelling machinery—that the 
employment of the Admiralty constant at corresponding speeds 
in similar ships will give too small a result in passing from a 
large to a small ship, and too great a result in passing from a 
smaller to a larger ship. 

The disadvantage attending the employment of the Admiralty 
constant is that one cannot separate the performance of the 


ship itself from that of the propelling apparatus. A good form 
of ship with an unsuitable screw will give the same constant as 
a bad form of ship with a good screw. ‘The two cannot by any 
means be separated, and this is a serious drawback, for the de- 
signer cannot say from the results of trials if his ship is the best 
form he could have adopted, or if the screw is the best which 
he could have employed. ‘To separate the performances of the 
two it is necessary to know the resistance of the ship alone, and 
this is the purpose of the approximate formule, which have been 
given from time to time. It is to be remarked in connection 
with the Admiralty constant that a similar method of obtaining 
the power of a ship has been used by the French naval author- 
ities; but, with the recent establishment of an experimental tank 
in Paris, this method of estimation will drop into disuse, as it 
has at the British Admiralty. 

Passing now to approximate formule for the calculation of 
resistance, it will be found that such formule generally con- 
sist of two terms. ‘The first term involves the frictional or 
skin resistance, and is of the form R= f S V''** where f is the 
coefficient of friction, suitable for the state of the bottom and 
length of vessel, S is the wetted surface, and V is the speed. 
The values of f given by Tidemann’s experiments are generally 
recommended, these being from 3 to 5 percent greater than those 
determined by the late William Froude. The second term of the 
formule is that involving the wave resistance, or, better still, 
the residuary resistance. It is this term with which this paper 
is particularly concerned. 

MIDDENDORE’S FORMULA. 

An approximate formula which is found in nearly all foreign 
text books is that due to Middendorf, and was first made public 
in 1879. I have been unable to see the work in which it was 
originally published, but for English units it takes the following 
form* : 

0-428 M V?:® 


B 
where M is the immersed midship section in square feet, 
V is the speed in knots, 
L, is the length in feet, 
B is the breadth in feet, 
and e is a coefficient varying with the prismatic coefficient 
and given by the following table: 


Residuary resistance in lbs. = | / iE 
I+e ( 


Prismatic Prismatic 

Coefficient. Value of e. Coefficient. Value of e. 
0.70 and under. 2. 0.82 1.42 
0.72 1.98 0.84 1.18 
0.74 1.93 0.86 0.90 
0.76 1.85 0.88 0.55 
0.78 1.75 0.90 0.02 
0.80 1.62 


It will be seen at once that this formula does not conform to 


*See Théorie du Navire, Vol. III, page 511, Pollard and Dudebout; or 


*Read before the Institution of Naval Architects, March 22, 1907. Die Schiffmaschine, Busley. 


TABLE I, 
_ Length, 250 feet 210 feet 162 feet 85 feet 145 feet 380 feet 
Displacement, 760 tons 620 tons 449 tons 254 tons 700 tons 4,740 tons 
Prismatic coefficient, 0°85 0°83 0°78 o-71 0°63 0°58 
Calcu- Calcu- Calcu — - - 
Speed | Jated | Model | “2rcq | Model | ‘atcq | Model Sales Model | Speed | S2/C%" | Model | Speed Caleu- | Model 
Knots Tons Tons Tons Tons Tons Tons Tons Tons Knots Tons Tons Knots Tons Tons 
6 "157 “165 165 145 | “187 ote 53 "16 8 1°24 ‘21 15 Il'7 4°5 
7 230 Me e225) °243, 205 | ‘275 195 "77 °33 9 1°66 “81 16 13'7 6'0 
8 “322 *295 “340 295 *384 28 1°08 64 10 2°16 123 17 16’0 74 
9 "432 "525, “455 “495 “SI5 “46 1°45 1°38 II 2°75 I'9 18 18°5 g'2 
10 *562 1 06 "590 I°100 “67 1°34 1°88 3°3 12 3°42 3°52 19 2r°I 11°45 
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the law of similarity, for at corresponding speeds the residuary 
resistances for similar ships will vary as the 1 1/12 power of the 
displacement, instead of the first power. If true, therefore, for 
one particular size of vessel, it will not be true for similar ves- 
sels at other displacements. Bearing in mind the date of pub- 
lication (1879), it can be supposed that this formula should 
apply to comparatively small vessels at low speeds. In Table I 
the vessels taken are not large, and the speeds are compar- 
atively low. The table shows the resistances obtained by this 
formula compared with those obtained from model experi- 
ments, the leading particulars of the ships being given. 

The results show that, except in the first and second cases, 
which are vessels with considerable lengths of parallel middle 
body, the calculated results are greatly different from the model 
results. It appears from the first example given, and also from 
other examples which have been taken, that this formula is ap- 
plicable only to vessels of large piismatic coefficients, below 
700 tons displacement, and then only at low speeds. For vessels 
of moderate displacements, the results are generally about twice 
the experimental results. 


MODIFIED MIDDENDORF FORMULA. 


In a recently published book* a slightly different. form has 
been given to the formula of Middendorf. For English units 
it takes the following form: 

ASX OLB) SK AW SK YH © 


R= iain Opt SAND 

Ve 1 6% (=) 
where C = 2X so 
S AF = © P 


and A varies with the ratio a according to the following 


table: 
Value of. Valueof A. Value of <. Value of A. Value of S,. Value of A. 
.08 24.5 .40 17.0 GB 11.75 
.10 23.9 .45 16.0 .80 11.3 
otG 22.5 .50 15.2 85 10.9 
.20 21.2 a5G 14.3 .90 10.6 
.25 20.0 .60 13.6 .95 10.3 
.30 19.0 65 12.9 1.00 10.1 
35 18.0 70 12.3 1.05 and above. 10.0 
From the values given for ae it will be seen that this formula 


ve 
is applicable to very high speeds, such as those obtained by 
torpedo vessels and other small fast craft. Since for similar 


vessels at corresponding speeds the quantity - is constant, this 
formula, like the preceding one, does not conform to the law of 


*Wilda, Marine Engineering, 1906. 


comparison. For ordinary vessels the results given by this 
formula are somewhat smaller than those given by the first, but 
for vessels of moderate displacement they are generally still 
much greater than those given as the result of model experi- 
ments. ‘Table II below shows side by side the calculated 
and experimental results for six vessels. ‘The last three are 
destroyers, and in these cases the effective horsepower is given 
in place of the resistance. 

From this table it will be seen that for the first two vessels 
the calculated results are generally very different from the model 
results. In the third case, where the displacement is very much 
less than those of the first two cases, the results are somewhat 
closer. In each of the three cases, there is an agreement at 
one speed, but there is no regularity as to the speed at which 
this occurs. In the fourth and fifth cases taken the results are 
in fairly close agreement, but in the sixth vessel there is a wide 
divergence in the results. From these and other cases which 
have been taken it would appear that this formula gives very 
fair approximations to the resistance of vessels of displace- 


: beam 
ments of from 300 to 600 tons with aah ratios of from 
Ta 


3.6 to 3.8, at their highest speeds. For large and fast vessels 
the calculated results generally are much greater than the 
experimental results. As in the first form of the formula 
quoted, the second form appears to be also applicable to 
vessels of about 700 tons displacement with high prismatic 
coefficients and at relatively low speeds. For such vessels 
the second form gives slightly better results than the first. It 
is to be remarked that in high-speed vessels, where the length 
is generally from ten to twelve times the breadth, the formula 
can be written: 

A X 0.039 X V2"5 


Residuary resistance in pounds = 7 
pee 

Although, as has been pointed out, the above formule do not 
conform to the law of comparison, they may be used for larger 
vessels than those of the displacements stated above by first 
reducing the larger vessels to the displacement for which the 
formule give good results, and then using the law of comparison 
on the calculated results to obtain those for the larger vessels. 


ADMIRAL, FOURNIER’S FORMULA. 


Another approximate formula which has been proposed is that 
given by Admiral Fournier. It differs from those usually given 
in that it consists of one term only, which gives the total resist- 
ance, and is made to depend entirely on the coefficient for sur- 
face friction. The formula is extremely complicated. Admiral 
Fournier, in publishing, gave the results as calculated for a 
number of models of French warships compared with the results 
obtained by towing models one-sixteenth the actual size of the 


TABLE II. 
—— £-2S 
Length, 340 feet 417 feet 386 feet Dene 235 feet 7 feet 
Breadth, 573 feet 75 feet 40 feet Ream 390 tons 560 tons 
Displacement, 9,000 tons 14,800 tons 2,900 tons Draft = 3° 38 3°2 
| Resistance | Resistance | Resistance | Effective H. P. | Effective H. P. Effective H. P. 
Speed | | | | Speed | Speed Speed) ayaaiey aera 
TY )Sa | atoaa |" [eats atest] |G] moses] |r| moder) Ger] moses] | GRE | aus 
Knots | Tons | Tons | Knots | Tons | Tons | Knots | Tons | Tons } Knots Knots 
12 | 11°8 4°9 | 15 pr 14'0 22 | 7 || 1B 15 135 IIo 140 go 15 172 230 
13 14°4 7'0 | + | ge3 || we 23 18°5 | 14°4 20 510 640 525 570 17 304 390 
14 ees. II"4 | 17 42°6 | 21°9 24 216 | 19 2 24 1,180 1,490 1,230 I 370 19 520 660 
15 | 20°6 16°I 18 49°2 31°2 | 25 25°3 | 25°2 28 2,270 | 2,290 2,380 2,170 21 830 1,260 
16 24°2 22°6 19 56:2 | 5674 26 29°4 32°7 30 3,010 2 820 3,160 2,550 23 1,260 2,020 
iG || eRe 40.8 20 63'8 91 6 _— | _ — — = | = Si = 25 | 1,860 | 2.750 
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vessels. This table is given in the appendix} and shows a re- 
markable agreement between the two sets of results. When 
applied to actual vessels, however, the results are in most cases 
greatly different from the results obtained from models. This 
will be seen from the following table: 


TABLE III. 
Battleship of 15,000 tons | Battleship of 14,000 tons Cruiser of 5,600 tons 
Effective H. P, Effective H. P. Effective H. P. 
Speed, Spaccl, |-——-] ———— | Saaact, 
ESReES Calcu- | Experi- SEES Calcu- | Experi— Knots Calcu- | Experi- 
lated mental lated mental lated mental 
Io 1,265 1,000 14 3,300 | 2,580 16 1 SH) Uo 
12 2,310 | 2,100 16 5,200 | 4,050 ay 46,000 | 5,200; 
14 3,900 2,800 2I 14,400 | 14,880 Cruiser of 3,000 tons 
17 7,820 5.650 — _— = | wm 1,510 930 
20 15,000 | 17.500 — _— —_— 16 9,300 | {;1,400 


Except in the first two cases the results are widely different 
from the model experiments, and as a serious formula in the 
calculation of the resistance of ships it is, therefore, of little 
value. 

MR. D. W. TAYLOR’S FORMULA. 

The next formula to be considered is that given by Mr. D. 
W. Taylor,* which takes the form: 
125b D V4 

Tee 
where 6 is the block coefficient; 
D is the displacement in tons; 
V is the speed in knots; 
; I, is the length on the waterline in feet. 
The formula is stated to be applicable only to 


Residuary resistance in pounds = 


speeds for 


TABLE 


5 


os 
joa 


20 


3 


18 


- 


SCALE FOR LENGTH==DISPLACEMENT COEFFICIENT 


12) \\ 5c 


5 6 7 8 9 1.01.1 1.2 1.31.4 1.5 1.6 1.7 1.8 1.9 2.0 21 2.2 
SCALE FOR SPEED=LENGTH COEFFICIENT ie 


A 


TAYLOR’S CURVES OF RESISTANCE, FROM MODEL EXPERIMENTS. 


Iv. 


Destroyer, 560 tons 


Cruiser of 2.900 tons 


Destroyer, 390 tons 


Battleship of 15,000 tons , cam Beam _ 8 
Length, 385 ieet Draft — >? Draft > 
Nl 
Effective Horsepower Effective Horsepower Effective H. P. Effective H. P. 

Speed, Calculated Speed, Calculated Speed, 

Knots Knots gt ae : Calcu- Knots f Calcu- 
Exper- Experi- Experi- |Jated from Experi- lated from 
imental by from mental by from mental | Curves mental Curves 

Formula | Curves Formula} Curves 
14 1,020 1,060 1,120 19 950 860 730 g20 8yo 20 525 450 
15 I 450 1,500 1,530 20 1,180 1,110 970 1,260 1,140 22 940 75° 
16 1.960 2,075 2,100 21 1.390 1,420 1,250 1,640 1,440 24 1,370 1,060 
17 2,560 2,780 2,900 22 1,710 1,790 1,600 2,020 1,820 26 1,720 1,380 
18 3,870 3,740 4,000 23 2,280 2,230 2, 100 2,390 2,220 28 2,170 1,700 
19 7,370 4,900 5.500 24 3,170 2,765 3,150 2,750 2,630 30 2,550 2,030 


which /~ 
law of comparison, and, compared with the formule which have 
already been considered, gives extremely good results for all 
classes and sizes of ships. It has been applied by the writer to 
over thirty different ships, and the general results of the ap- 
plication are as given below. 

Most of the examples taken for comparison have been those 
of warships, and it was found in applying the formula that a 
slight modification gave better results. This modification con- 
sists in taking the length as the extreme length of immersed 
vessel in place of that on the waterline, and in calculating the 
block coefficient on the extreme length instead of that between 


is less than 1.2. 


As will be seen, it conforms to the 


. Transactions American Society of Naval Architects and Marine En- 
gineers, Volume II, page 143. 


Not here published, for want of space. 


perpendiculars, as usually taken. For merchant ships the two 
lengths are generally the same, but for warships the difference 
in the two is appreciable. 

In only two cases of the many taken, were the calculated 
results for all speeds less than the experimental results. For the 
remainder, the following are the conclusions arrived at: 

For vessels in which the block coefficient varies from 0.6 to 


0.65, the calculated results are generally correct for a speed such 
2 
that a is about 0.85. Below this speed, the results are generally 


about 744 percent larger, while above this speed the results are 
somewhat smaller than the experimental results. 

For vessels in which the block coefficient varies from 0.5 to 
0.55, the calculated results are generally correct for a speed 


2 


given by equal to 1. Above this speed, the results are 
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slightly smaller, while below, they are generally about Io per- 
cent greater than the. experimental results. 

Considering that at the highest speeds the frictional resistance 
is nearly equal to the residuary resistance, while at low speeds 
the former is much greater than the latter, it will be seen that 
the formula gives extremely close results. In an article in a 
recent number of an engineering magazine,* Mr. Taylor has 
given a series of curves from which the residuary resistance in 
pounds per ton of displacement can be calculated for a ship of 
given displacement, length and speed. These curves are ap- 
plicable to much higher speeds than the formula just considered, 
and can be applied to torpedo and other small fast vessels. 
Their method of application needs no explanation. 

Applied to large ships, they give at the highest speeds better 
results than his formula, but at low speeds the latter gives better 
results. For the highest speeds of torpedo craft the curves give 


m : 
ratio of from 3.0 to 3.2. 


good results for vessels with a 
draft 


beam Ue : 
vessels whose ratio is greater than this, the curves 


draft 
give too small a result. Table IV shows the results of the ap- 


For 


in knots. ‘The prismatic coefficient is taken on the length be- 
tween perpendiculars. 


2 
Above a ratio of - = 1.3 the residuary horsepower does not 


generally .increase as the prismatic coefficient; in fact, in one 
or two cases, a substantial decrease is indicated. In a few ships 
of exceptionally good form, the curves give too great a result, 
but for ordinary forms of ships the curves give a good approxi- 
mation to the results obtained by model experiments. In all 
cases the frictional resistance’ has been calculated by using the 
coefficients as determined by the late Mr. Froude. 

The majority of cases examined are warships, but several 
merchant ships are included. It has been found in these cases 
that better results are obtained by increasing the prismatic 
coefficients by 0.02. ‘This is due to the fact that in such vessels 
the length between perpendiculars is practically the immersed 
length of the ship, and not, as in the majority of warships, an 


appreciably smaller length. The curves apply to vessels in which 
the ratio varies from about 2.7 to 2.9. For greater ratios 


than the latter the curves give results which are smaller than 


rar 
[ 


ie.) 
S 
S 
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PRISMATIC COEFFICIENT 


RESISTANCE CURVES USED TO DETERMINE RESIDUARY HORSEPOWER. 


plication of the formula and the curves to a few typical cases. 
In all cases the length has been taken as immersed length. 

The writer has examined the resistance results of about 
seventy ships of various sizes’ and shapes, with the object of 
obtaining an approximate method of calculating the residuary 
resistance of a ship whose principal elements are known. Al- 
though no simple algebraic rule has been obtained, the residuary 
horsepower of ships up to speeds given by = 3.3 can be 
approximately found by the use of the curves shown. In these 
curves the prismatic coefficients are taken as abscisse, and the 
ordinates of the various curves measured on the scale to the 
right of the figure at the particular prismatic coefficient multi- 
plied by the displacement of the ship raised to the 7/6 power, 
will give approximately the residuary horsepower required at the 


: V2 
particular value of i taken. The scale on the left of the figure 


is that for a displacement of 14,000 tons. In this case L is the 
extreme length of ship in feet under water, and V is the speed 


*Marine Engineering, July, 1905. 


Oh = 


they should be, while for smaller ratios than the former the 
results will be too great. An approximate correction for ratios 
beam 


APSE different from those mentioned can be made by use of 
rait 


Colonel Rota’s curves.* 

Other approximate formule have been published from time to 
time, but they are usually extremely long and complicated, in- 
volving much time in their application. The formule which have 
been considered in this paper are generally simple, but their ap- 
plication and comparison of results have taken considerable time. 
No doubt there are many othet simple formule which have not 
been published, but which are at the same time extensively used 
in practice. 


*Transactions Institution of Naval Architects, 1905, Part II, page 334. 


The President Lincoln, of the Hamburg-American Line, the 
first six-masted steamer since the famous Great Eastern, has 
completed her maiden trip to the port of New York. 
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The Triple Screw Turbine Steamer Marylebone. 


Developments of the Grimsby to Hamburg service of the Great 
Central Railway Company are being pushed, and in the near 
future we may expect to see a large increase in the passenger 
traffic between the two ports. ‘I‘wo new steamers have just been 
placed on the service, the Marylebone, built on the Mersey by 
Messrs. Cammell, Laird & Company, Limited, and the Jmmung- 
ham, built by Messrs. Swan, Hnuter & Wigham Richardson, 
Limited, Wallsend-on-Tyne. Both vessels are excellent models. 
The Marylebone was the first turbine steamer to enter the port 
of Grimsby, and made the first voyage to Rotterdam for her 
owners on the Ioth of January with a full complement of cargo 
and passengers on board. 


Her principal dimensions are: 
Lemein, Ower alll occcoooccgssac0000000 262 feet. 
ByRceVahie,, walla! .ococac000d00000000C AI feet. 
Demin, walled! .cccacc000000000000000 21 feet 6 inches. 
IROWIAEO, GFROSS ooscoocsosaococcevac 2,000 tons. 


one finds the ladies’ cabin tastefully upholstered in art blue velvet, 
and having a well appointed lavatory. There are eighteen two- 
berth cabins, two three-berth cabins and one four-berth cabin, all 
finished in white enamel and supplied with all the latest fittings. 
It is here that ample lavatory accommodation for gentlemen is 
arranged, including bath with hot and cold water. 

From this point a companionway leads to the lofty smokeroom, 
which is a special feature of the ship. It is paneled in fumed oak 
and upholstered in red morocco leather, and provided with small 
tables and a serving bar for the convenience of passengers, and 
handsomely paneled doors leading to the after end of the prom- 
enade deck. 

The second class passengers are berthed in the poop, which is. 
well lighted and ventilated, and in accordance with the Board of 
Trade requirements; while the third class passengers have been 
arranged for in the ‘tween deck, on the latest and most approved 
arrangement, with ample lavatory and hospital accommodation in 
poop and forecastle to meet the German emigration requirements. 

The ship has been fitted with electric light on the double wire 


THE TRIPLE SCREW TURBINE STEAMER MARYLEBONE, ENGAGED IN CHANNEL SERVICE. 


She is designed to carry about 1,000 tons deadweight cargo; and 
68 first class, 26 second class, and about 350 third class passengers. 

The first class passengers are berthed in bridge house amid- 
ships, mostly in two-berth cabins of superior style, and finished in 
white enamel, ample lavatory accommodation being provided for 
both ladies and gentlemen, 

One of the most prominent features of the ship is the splendid 
promenade deck, about 120 feet in length, with 1o feet of clear 
promenade space on each side. On this deck are placed two three- 
berth cabins and five two-berth cabins, three of which are situ- 
ated at the forward end of the deck, and open into the handsome 
main entrance to the saloon. A broad companionway leads with 
wide stairways to the upper deck and into the dining saloon, and 
the surrounding paneling forms a very attractive entrance hall. 
All the woodwork in the dining saloon is of light polished oak, 
the upholstery of the settees and revolving chairs being of red 
morocco leather. Noticeable features of the saloon are its size, 
and the splendid light obtainable. There are no less than sixteen 
pivoted sidelights of large diameter, giving direct light to the 
saloon. The ceiling is white lined with gold, and, being dotted 
here and there with clusters of electric lights, it presents an 
exceedingly pretty appearance. 

Leaving the saloon and proceeding aft along the upper deck, 


system. ‘The electric light machinery, as well as the forced draft 
fans for the boilers are of Allen’s (Bedford) make, the fan en- 
gines being of the inclosed self-lubricating type. 

An auxiliary condenser is fitted for dealing with the exhaust 
from all the auxiliary engines. When running at full power this 
condenser is shut off and the exhaust from the auxiliary engines 
taken through the feed heater before it passes into the main 
condenser. A feed water filter is fitted for dealing with any im- 
purities that may occur in the condensed steam from the auxiliary 
engines. ‘This was supplied by the Liverpool Engineering & Con- 
denser Company. 

The feed pumps, oil circulating pumps, heater and evaporator 
are all of Weir’s make. ‘The circulating pumps are of the cen- 
trifugal type, and made by Matthew Paul of Dumbarton. The 
bilge, sanitary, water service and auxiliary boiler feed pumps have 
been supplied by Mumford of Colchester. 

The Stone Lloyd system of hydraulically operated watertight 
bulkhead doors, which are under the control of the captain on the 
bridge, can be closed by him in eight seconds. Welin patent 
quadrant boat davits have been fitted, and telemotor steering gear. 

The propelling machinery consists of a set of three compound! 
steam turbines of the Parsons type, manufactured by the builders, 
and designed to develop not less than 6,500 horsepower at a 
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working pressure of 160 pounds per square inch. There are three 
lines of shafting, and the propellers are of bronze. 

Several novel features are to be noticed in the machinery. ‘The 
starting and maneuvering gear (Cockburn’s patent flexible valve 


arrangement) is the first of its type fitted. This gear is operated 


THE TURBINE STEAMER IMMINGHAM, SISTER TO THE 


by hand alone, and is extremely compact and simple. ‘The 
maneuvering valves are automatic and safe in action, 7. e., one 
hand wheel controls the steam supply to both ahead and astern, 
it being impossible to make any mistake and open either valve 
until the other is tight shut. A Cockburn’s flexible throttle valve 
is fitted in the main steam pipe, which in an emergency, by 
means of the governor gear, enables the steam to be instantly 
and absolutely shut off from the turbines. 

Two condensers are fitted, one to each low-pressure turbine, 
the bodies being constructed of sheet steel and the ends of gun 
metal. Two of Parsons’ vacuum augmentors are fitted, and the 
air pumps are of Weir’s make. 

The boilers, which have been made at the builder’s works, are 
four in number, single ended, each with four corrugated furnaces, 
working at 160 pounds pressure. They are worked under forced 
draft on the Howden system. ‘There are two boiler rooms, two 
boilers being placed in each compartment. In the forward boiler 
room is also one of Blake’s patent vertical auxiliary boilers, which 
is large enough to supply steam for all the auxiliary machinery. 
Two of See’s patent ash ejectors are fitted in each stokehold, and 
a duplex pump of. Clarke Chapman’s ejector type is fitted for 
supplying the necessary water under pressure. 

The speed trials of this vessel were carried out under loaded 
conditions and consisted of a 24-hour trial at 17 knots, and a 
6-hour full power trial at 18 knots. On the first trial a speed of 
17% knots was obtained, and on the full speed trial the speed 
was 18.3 knots, the results thus realized being both in excess of 
the contract requirements. The machinery worked in the most 


satisfactory manner throughout. During the trials the power was 


ascertained by means of Chadburn’s flashlight torsion meter. The 
torque of the shafting could be exactly read off at any moment, 
and by means of a diagram the shaft horsepower is obtained 
almost at a glance. 


MARYLEBONE, 


OF THE GREAT CENTRAL RAILWAY. 


THE CAUSESJAND PREVENTATION OF FIRE AT SEA. 


BY PROFESSOR VIVIAN B. LEWES, F.I.C., F.C.S. 


PREVENTION. 


The question now arises as to the practically possible precau- 
tions that can be taken to minimize the occurrence of fire at sea. 
This portion of the subject may be briefly summarized as: 

1. Constructional safeguards, consisting of subdividing the 
hold into smaller compartments than usual, and employing fire- 
proofed wood. 

2. Safeguards of equipment, consisting of protecting all steam 
pipes, and taking all possible precautions with the electrical wiring 
of the ship. 

3. Administrative safeguards, consisting of care in stowing 
cargo, proper inspection by patrols, and better fire equipment. 

Excellent as these points are, many of them are not practicable 
under the conditions existing in the mercantile marine, and the 
subdivision of the cargo holds into smaller compartments, from 
the points of view of expense and efficient handling of the cargo, 
would certainly not recommend itself to the naval architect. 

The use of flame-proof wood is undoubtedly a reform in ship- 
building which is urgently needed, and the fact that it has not 
yet been adopted is due, not to lethargy on the part of the naval 
architect, nor to any minimizing of the advantages that are to be 
obtained by the use of non-inflammable material; but to the simple 
fact that up to a short time ago the preparation of the wood had 


*Read before the Institution of Naval Architects, March 22, 1907. 


JULY, 1907. 


International Marine Engineering. 


267 


not reached that stage of perfection which would have justified 
the expense of adopting it. ‘The idea of making timber fire-proof 
is no new departure, as more than three hundred years ago 
attempts were first made to render timber used for shipbuilding 
fire-proof, and from that time down to the present it has cropped 
up from time to time; perhaps the most notable attempts to 
solve the problem being those made by Sir Humphry Davy and 
by Faraday. 

All these attempts failed, owing to the idea not being grasped 
that the protecting ingredients must be got into the structure of 
the wood itself, and must permeate it to the core, before it is 
possible to obtain any satisfactory result; and the fact that, 
although this could be easily’ done on the experimental scale in 
the laboratory, the great difficulties which stood in the way of 
doing it on the large scale led to failure in all the attempts. The 
cause of these failures is not far to seek. Impregnation of a 
most thorough character is a necessity, but every kind of wood 
has to be treated in a‘ different way in order to meet the require- 
ments of the varying densities, and as this depends not only upon 
the kind of wood, but also upon the age of the timber and the 
character of the soil on which it grew, not only had the process 
to be varied with different specimens of timber, but also for 
different samples of the same timber, when grown under different 
conditions, these being points which only now have come to be 
recognized. 

A wide variety of substances have been suggested for fire- 
proofing, and the salts employed are now generally spoken of as 
“anti-pyrenes,” but many of these have been found to be un- 
suitable, owing to their action either upon the wood or upon the 
materials which had to be used with it. One of the most popular 
substances in the early experiments was common: salt, but it was 
soon found that the timber impregnated with this could not be 
commercially used, because of its hygroscopic properties. Other 
substances then employed to effect the fire-proofing were found 
to rot the wood, while some of them very rapidly corroded the 
nails and screws used with the impregnated timber. Other chem- 
icals again, although they might do the required work for a 
short space of time, volatilized and left the timber as inflammable 
as it was before. Practical experience has narrowed the list of 
efficacious compounds to ammonium chloride, ammonium phos- 
phate, ammonium sulphate, calcium chloride, magnesium chloride, 
zinc chloride, zinc sulphate, stannous chloride, alum, borax, 
boracic acid, and aluminum hydrate. 

In making the wood non-flammable, the timber is run on small 
trolleys into a large cylinder in which, by means of a vacuum, all 
air and moisture are extracted from the cells of the wood, and 
the solution of the chemicals is then run in. ‘he contents of the 
cylinder are placed under hydraulic pressure, carefully regulated 
according to the character of the wood, as a pressure which is 
needed by one kind of wood would crush and destroy the cells 
of another. Indeed, the success of the whole process depends 
upon minutiz of this kind, and the placing on the market of im- 
properly treated wood has created a prejudice against such 
processes, that has done much to retard its introduction. After 
impregnation, the completion of which is indicated by the gage 
glass on the cylinder showing that the right proportion of the 
liquid has been absorbed, the wood is removed, drained, and 
_ dried at a carefully regulated temperature. This again has a 
great influence on the quality of the finished wood, temperatures 
above 85° F. tending to render many kinds of wood brittle, while 
when dried at the right temperature the wood not only retains 
all its original qualities, with the exception of inflammability, but 
is thoroughly seasoned and ready for the joiner’s shop. 

Made in this way, non-flammable wood is a perfect building 
material, has no effect upon the workmen’s tools, as was the case 
when the earlier anti-pyrenes were used, and will take paint, 
stains, varnish, and other decorative treatment as well as it did 
before fire-proofing. It now combines the advantages of exces- 
sively low conductivity with a great power of resisting fire, and 


entire freedom from spreading fire. This effect is caused by 
the chemicals used, consisting chiefly of ammonium phosphate and 
boracic acid, which, during treatment, crystallize in the cells of 
the wood, and can therefore never be removed. Under the in- 
fluence of heat the ammonium phosphate decomposes to am- 
monia gas and phosphoric acid, the former driving all air out of 
the cells and replacing it by a non-flammable gas; while the 
phosphoric and boracic acids fuse, and coat the cell walls with a 
glaze which, while allowing the gases from the decomposing 
cellulose to escape, prevents the access of oxygen from the air to 
carry on further combustion. 

Unfortunately for the rapid advancement of flame-proof wood, 
it was placed upon the market before it was perfected, and al- 
though the Admiralty was quite willing to take it up warmly, 
some slight trouble was found in the installation on the royal 
yacht, the wood not having been dried at the right temperature 
before use. As soon, however, as this was discovered and recti- 
fied, the results were found to be perfectly satisfactory, and a 
further modification introduced since that time eliminates what 
seems to be the last of the troubles standing in the way of its 
wide adoption. Nearly all the European powers are either ex- 
perimenting with it or considering its adoption, and I am in- 
formed that all the woodwork on the new Italian ironclad Roma 
will be of this character. In the new ships of the British navy, 
wood has been used as little as possible, and comfort has to a 
great extent disappeared with it. 

The use of fire-proof wood on all passenger steamers should 
be made compulsory, and it seems to me that at the present 
moment, when competition between the ocean lines is so keen, 
and every bid is made for the passenger traffic, the line which is 
wise enough to first see the importance of doing so, will secure 
for itself an advertisement that will pay the extra cost many 
times over. 

I have my own views, however, on the way in which this 
should be carried out, and should never dream of advocating that 
a shipbuilder should be dependent upon any outside firm for the 
prepared wood. An apparatus for treating the wood should be 
installed at all large shipbuilding establishments, and the wood 
treated there, in order to prevent delays in delivery during the 
building of the ship. The cost of treatment nearly doubles the 
price of a cheap wood, but although this sounds almost pro- 
hibitive, it represents a very small percentage on the total cost 
of the ship; and it must be remembered that with a liner sub- 
sidized for use as a fast cruiser in time of war, there is timber 
enough in her top works to insure its being fired by a very few 
hits from the enemy’s shell. By doing away with this danger by 
the use of properly treated wood, her value for such work should 
be enormously increased. 

It seems to me that the whole onus of the introduction of a 
safeguard of this kind rests with the owner. No shipbuilder 
would take the initiative, as he looks upon his present burdens 
as quite sufficient for his own needs, and unless the use of flame- 
proof wood is specified, no advance will be made in this direction. 

With the introduction of treated wood, the risks of overheat- 
ing by steam pipes, and faults in electric installation, are min- 
imized. Electricity has been responsible for many disastrous fires. 
Although one might consider it to be the safest form of illumin- 
ation, as there is no inflammable liquid to spill, or gas to form 
explosive mixtures with air, yet .defective cables and fittings 
have been a fruitful source of accidents. An excess of current 
may cause a leak in a weak part of a cable, and the short-circuit- 
ing causing heat, the bituminous envelope of the cable is decom- 
posed, with the evolution of inflammable gases, which ignite by 
the spark and produce flame. A spark from the carbon of an 
arc lamp falling on inflammable material will start a conflagra- 
tion, and many fires have been traced to the bulb of an incan- 
descent electric light having been laid on light textile fabrics. 
In the last case the fabric soon begins to char, and in a very short 
time bursts into flames. 
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FIRE FIGHTING. 


When a fire is once well started, the means that can be adopted 
for its extinction may be either by lowering the temperature of 
the burning mass below the point necessary for the continuance 
of the combustion, or else by cutting off all access of air, and 
so depriving the combustion of the oxygen necessary for its 
support. ‘To the first method belongs the means usually adopted 
for extinguishing a fire, namely, that of pouring a large volume 
of water upon it. In doing so, several actions are brought into 
play. In the first place the temperature is reduced below the 
point of ignition, owing to the large amount of heat absorbed 
by the water; and secondly, as the water is heated up to its boil- 
ing point, an enormous volume of steam is generated, which 
drives the air away from the burning material. It may be stated 
roughly that about 5 pounds of water will require the combustion 
of one pound of well-dried wood to effect its conversion into 
steam, and as in a fire it is only the surface of the wood that 
is undergoing combustion, the effect of the 5 pounds of water 
will be felt over a considerable area. The steam generated occu- 
pies a volume about 1,700 times as great as that of the original 
water, and as steam does not support combustion in the ordinary 
sense, the evolution of this enormous quantity of gaseous matter 
serves to drive off the oxygen of the air from the neighborhood 
of the combustion, and so brings it to an end. The damage done 
to a mixed cargo by playing water into the hold makes it any- 
thing but a favorite method of extinction with the shipowner, and 
blowing steam into the hold when fire takes place is often 
adopted, in order to drive out air and so smother combustion. 


I must confess to a strong prejudice against the use of either 
water or steam for coping with a fierce fire in a ship’s hold, as 
under certain conditions they may give rise to troubles as bad 
as those they are intended to cure. Take, for example, a fire in 
a coal cargo. There is a mass of coal in the hold, with a pocket 
of incandescent coal near the bottom; the difficulty is in the first 
place to get at it, and the first impulse is to pump water in and 
let it find its way to the seat of the combustion. ‘The water, 
lhowever, cannot get freely to it in quantity, having to filter its 
way down through the interstices of the coal, meeting as it does 
so the hot products of combustion, and being evaporated off 
in cooling these down. The portion that does reach the seat of 
tie combustion, on coming into contact with the red hot mass of 
carbon, is largely converted into water gas, a mixture of carbon 
monoxide and hydrogen, which requires only a small proportion 
of air to convert it into a highly explosive mixture. This, collect- 
ing under the decks, explodes, ripping up the deck and blowing 
off the hatches, thus letting in free access of air to carry on the 
combustion, which generally leads to the total loss of the ship. 


It is even more difficult to get steam to the required spot, and 
steam, like water, is decomposed into water gas by incandescent 
carbon. The cooling action that steam has upon the burning 
mass is far less than would be the case with water, the chief 
value of which as an extinguishing agent is the large amount of 
heat rendered latent during its: vaporization. 

There are certain gases, however, which have a great power 
of stopping combustion by keeping away the oxygen of the air 
from the burning substance, and some of these have been pro- 
posed for the extinction of such fires. If we burn sulphur in 
oxygen, sulphur dioxide is generated, and this gas has a powerful 
effect in preventing and extinguishing fire, a small percentage of 
it being sufficient to extinguish flame. Its action, however, is 
purely extinctive, and in no way cooling; and with a cargo on fire 
the cooling down of the mass is every whit as important as the 
extinction of the active combustion. Another gas which acts in 
precisely the same way is carbon dioxide; but here again, if car- 
bon dioxide be merely generated, and pumped into the area con- 
taining the burning matter, no absolute cooling is effected. 
Although the use of these gases was suggested over thirty years 
ago, it was this trouble which prevented their adoption. 


With a proper arrangement of apparatus carbon dioxide could 
be made not only a most valuable extinctive agent, but also one 
of the most powerful cooling materials one could obtain. When 
carbon dioxide is compressed under a pressure of 36 atmospheres 
at a temperature of 0° C. (32° F.), it is condensed to the liquid 
state, and can be stored in steel vessels with screw valves. On 
opening the valve some of the liquid is ejected into the air, and 
being reduced to the ordinary pressure, is almost instantaneously 
converted into a large volume of gas. Conversion from the liquid 
to the gaseous state means the absorption of a large amount of 
heat, and so great is this that everything near the stream of 
new-born gas is cooled down, and some of the escaping liquid is 
frozen to a solid, having a temperature of —78° C. (—108.4° F.). 
The liquid carbon dioxide is now an everyday article of com- 
merce, and is used to a large extent for aerating waters, driving 
torpedoes, and for freezing machines. 

Certain suggestions as to the way in which the liquid gas might 
be utilized were never taken up, partly because there was a fear 
that, under the influence of heat, the cylinders might explode. 
If made in the same way as those used for the compressed hydro- 
gen employed in military balloons, there need be no fear of a 
shattering explosion. The worst that could happen would be a 
ripping up of the cylinder along the weld of the seam, which 
would do no harm, but would be extremely efficacious in at once 
putting out the fire. Several firms have, however, adopted the 
idea for the protection of both coal cargoes and stores containing 
such goods as cotton, jute, or wool in bales, in which it would be 
extremely difficult to get at the fire by any other means. In most 
of these cases the cylinders are arranged externally to the store, 
and the gas turned on only when a fire is discovered. 

It must be remembered that with the use of sulphur dioxide, 
instead of carbon dioxide, the same cooling effect would never be 
attained, and that the gas is so irrespirable that four parts in 
10,000 render air incapable of ‘being breathed; while with carbon 
dioxide, although 3 to 4 percent will extinguish flame, a man can 
breath for some time without danger an atmosphere containing 
over IO percent. 

Prevention is, after all, better than cure, and if a small extra 
cost in construction were faced, there never need be another 
cargo fire on steamers carrying cargo from one port to another; 
but the suggestion would not be applicable to tramp steamers 
breaking cargo at various ports of call. To insure this safety, 
all that is necessary is to abolish any attempt at ventilation for 
the cargo space, make the hold gas tight, and carry the cargo 
in an atmosphere of carbon dioxide, while any oxidizing materials, 
like nitrate, would be carried in a separate hold. In order to 
make safe steamers for carrying cargoes in large bulk, I should 
propose to make the holds larger rather than smaller, and to 
put in a double watertight bulkhead at each end of the cargo 
space, filling in the space in the end bulkheads either with water 
or heavy fuel oil, so as to render the hold gas tight. The hatches 
would be closed by iron covers, fitting into annular water seals, 
these covers being raised or lowered by the crane when required. 

On loading a dangerous cargo—say, Indian coal during the hot 
season—when the cargo was all in and trimmed, a tarpaulin 
would be put over the hatch of the hold to be treated, and, one 
corner being raised, a hose would be lowered into the hold so 
as to reach the surface of the coal. Through this hose carbon 
dioxide, generated by the action of hydrochloric acid on chalk 
(calcium carbonate) or other cheap carbonate in a movable 
apparatus on the quay, would be passed, so as to drive out all air 
from the hold, and when a light held inside the hatch was ex- 
tinguished, the hose and tarpaulin would be removed, and the 
cover lowered into position, thus making the hold gas tight. 
Under these conditions the most dangerous cargo could with 
safety be carried in an atmosphere of carbon dioxide, as there 
would be nothing to cause or support combustion, and should 
gas be generated from a coal cargo, so as to create pressure in 
the hold, it would blow the light water seal of the hatch cover, 
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and so relieve the pressure. In this way, not only coal, but 
crude oil, petrol, and any dangerous cargo could be carried with- 
out risk. 

On reaching the port of discharge the hatch cover would be 
raised, and air from a blower forced down through the hose, 
escaping as low down in the hold as possible, and this, after an 
hour’s blowing, would mingle with and displace the carbon dioxide 
and any gas that might have been formed, and when a safety 
lamp lowered into the hold burnt brightly, it would be safe for 
men to descend and commence the discharge, the air current 
being kept going all the time. 

I am quite aware that the difficulty of making a bulkhead 
watertight is considerable, but I have too much respect for the 
engineering skill of the members of the institution to even sug- 
gest that it is impracticable, and if the big carrying lines had 
one or two vessels so fitted for the carriage of dangerous cargo, 
they would easily recoup the initial expense. 

The amount of gas needed to fill up the space not occupied by 
ccrgo would be comparatively small, and although the supporters 


Notes on Raising the Gunboat Machias. 


During the hurricane that passed over Pensacola, Florida, 
September 26, 1906, the gunboat Machias was sunk at her 
moorings. At the time, she was moored in an old stone basin 
at the navy yard. ‘This basin was at right angles to the course 
of the storm, but the water raising eight feet, brought the bilge 
of the ship on a level with the stone coping, and she pounded so 
severely that she sank, and large stones, weighing three or four 
tons apiece, were displaced by the impact. 

When the water receded, it was found by soundings that the 
ship’s hull was embedded 13 feet in the mud, there being a mean 
depth of water of 14 feet. ‘The fo’c’s’le deck was awash and 
the vessel listed about 22 degrees to port. Owing to the import- 


ance of other work, it was November before anything could 


be done towards raising the ship. At that time an attempt was 
made to right the vessel, while still submerged, in order that 
work could be carried on to better advantage. ‘Timbers were 
laid across from the coping to the vessel, and chains were made 


THE GUNBOAT MACHIAS, SHOWING TIMBERS IN PLACE FOR ATTEMPTED RIGHTING. 


of existing systems would talk of the danger of leakage of the 
gas into the working and living parts of the ship, such danger 1s 
practically nil. Any such leakage would be brought about by 
straining of the bulkhead during heavy weather, and the liquid 
woula have to leak out before any gas could escape, which 
would probably lead to the detection of the trouble; but, even if 
this were not so, there is no danger in the slow leakage of the 
gas, as it would practically escape by diffusion, and the increase 
in quantity in the living portions of the ship, even under the 
worst conditions of ventilation, would be extremely small, and as 
candle and lamp flames are extinguished before health is affected 
by mixtures of carbon dioxide with air, should a serious leakage 
occur, attention would probably be called to it by this fact. 

In passenger vessels, chemical extincteurs, which throw a mix- 
ture of saline solution and carbon dioxide, would be of great 
value for extinguishing small fires occurring in bedding, draperies, 
and fittings, but they have not been adopted because, as ordinarily 
made, their use necessitates the carriage of mineral acids; it is, 
however, perfectly easy to make them without the use of objec- 
tionable acids, and so obviate this trouble, while the use of non- 
flammable wood for all fittings would give a degree of safety 
never yet attained. 


fast, below water, to the side of the ship. Four sets were used, 
but all the chains broke when the jacks were brought to bear, 
Without any appreciable movement of the ship. This plan was 
then abandoned, and it was determined to work on the vessel 
as she lay, 

The Machias had been undergoing extensive repairs, prior to 
the storm, and the old locomotive boilers had been taken out to 
make way for two new Scotch boilers, so that the boiler space 
was clear when she went down. The main deck was thus off 
all the way across the ship, and for about forty feet fore and 
aft. A cofferdam was built all around this space, all holes 
that could be reached stopped up in the hull below the main 
deck, clear around the ship, and the main deck stopped up 
fore and aft of the cofferdam, thus taking advantage of the en- 
tire buoyancy under the main deck. An eight-inch and a twelve- 
inch pump were installed on the fo’c’s’le deck as close to the 
water as possible, and the Caucus, an army dredge, with an 18- 
inch pump, brought alongside and piped down into the boiler 
space. Steam was taken to the small pumps from boilers located 
on a lighter at the bow, by means of flexible hose. When every- 
thing was ready, pumping was commenced, the water was rap- 
idly lowered, the ship came up by the head for about 10 feet, 
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DECK VIEW, SHOWING PIPE LED FROM DREDGE CAUCUS ON FIRST ATTEMPT AT RAISING. 


and listed to port to about 30 degrees from the vertical; the making a gain of 8 feet on the water head. Chains were passed 
limit of lift of the 18-inch pump was then reached and the suc- over the bow and fastened to a lighter loaded down with stone, 
tion lost, there being no foot valve. The 12-inch and 8-inch to keep the bow down, and an “A” frame of 100 tons capacity 
pumps were inadequate to overcome the leaks, and the ship sank was built and fastened by a chain through the after gun ports . 
back. to the stern, with the object of breaking the after part of the 

From the first attempt it was plain that the only pump that ship out of the mud. Falls were then fastened to the masts, 
could be depended upon was the 18-inch, so a foot valve was and carried over to the other side of the basin, and three 
made for it of plate steel, of the double flap type, a hole cut Spanish windlasses rigged up on the stone coping, with chains 
in the side of the ship for the pipe, and two elbows taken out, fastened to the side of the ship. When pumping began, gangs 


COFFERDAM AND ARRANGEMENT FOR SUPPLYING STEAM TO THE PUMPS MOUNTED ON FORECASTLE. 
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of men took a strain on the falls and the windlasses, to prevent as 
much as possible the careening of the ship. The vessel came up 
on a comparatively even keel, but with a list of about 4o degrees 
to port. Men then went down inside, and by cutting out rivets 
allowed the water to drain out of the compartments on the port 
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triple expansion engines gave an original horsepower of 2,046, 
and speed of 15.46 knots. 
rapid fire guns. 

The ship was launched in December, 1801, and was first com- 
missioned in July, 1893. 


The battery includes eight 4-inch 


THIS VIEW OF THE OPERATIONS SHOWS THE METHOD OF ATTACHING THE A-FRAME TO THE STERN. 


side; the ship then righted. She was then floated out to the 
floating dry-dock for repairs. ‘The hull on the port side was 
found mashed in for about 70 feet to about ten inches in depth, 
where it had pounded on the stone coping of the side of the 
basin. Other damages were sustained from collision with the 
Isla de Luzon, a gunboat undergoing repairs at the yard, which 
floated against her before she went down. 


The Wreck of the Fearless. 


A collision between the steamship Fearless, of the Houston 
Line, and the steamship Patrician, which occurred in February 
of 1906, was followed by the beaching of the Fearless at Egre- 
mont, near Liverpool. ‘The rising of the tide broke the ship’s 
back, and the vessel was towed in two parts to Tranmere for 
breaking up. 


VIEW SHOWING DETAILS OF FLOATING AND RIGHTING OF THE SHIP. 


The Machias is an unarmored steel gunboat, built by the Bath 
Iron Works. Length 204 feet; breadth 32 feet 2 inches; mean 
draft 12 feet; displacement 1,318 tons. ‘Twin screw vertical 


The Fearless, which was built by W. H. Potter’ & Son, of 
Liverpool, was launched in August, 1878, and measured 896 tons 
net and 1,422 gross. She had a length of 264 feet 8 inches, a 


Wie 


beam of 32 feet I inch and a depth of 21 feet 8 inches, being con- 
structed of iron with six bulkheads, and rigged as a schooner. 
She was propelled by a single screw, operated by a triple expan- 
sion engine with cylinders measuring 20, 32 and 52 inches in 
diameter and 36 inches stroke. She was engaged in trade be- 
tween Hamburg and Liverpool. 

The Patrician, which was built in 1901 by C. S. Swan & Hun- 
ter, Ltd., at Newcastle, is a steel screw steamer measuring 4,859 
7,474 gross. She has a length of 470 feet, a beam 
of 56 feet 2 inches and a depth of 31 feet 8 inches, and is fitted 
with nine bulkheads. She is propelled by a triple expansion 
engine, having cylinders 27%, 45% and 75 inches in diameter, 
with a stroke of 60 inches. 
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high framework inclosing the cross head engine was badly 
burned. 

There are few boats afloat better fitted for ice breaking than 
was the Norwich. On account of her peculiar bow construction 
she was able to run up on the ice, and then her weight bore 
upon it until it broke in pieces, and lowered her into the water 
again. ‘This operation would be repeated, each time with a gain 
of a few feet. Many an ice gorge has been broken up in this 
way by this craft, thereby saving thousands of ‘dollars worth of 
property along the river front. : 

The Norwich was built for the New York and Norwich 
Steamboat Company, in 1836, by Lawrence & Sneeden. She 
was first used as a passenger boat on Long Island sound. Later 


THE STEAMSHIP FEARLESS, BEACHED AND BROKEN IN TWO ON THE EGREMONT SHORE. 
(Photograph by Priestley & Son.) 


The Towboat Norwich. 
BY ROBERT R. UPDEGRAFF. 
What is supposed to be the oldest steamboat in the world lies 
in Rondout creek. This is the towboat Norwich of the Cornell 
Towing Company’s fleet of Rondout, N. Y. The cause of her 


THE TOWBOAT NORWICH, 


predicament was a fire which broke out, supposedly in the boiler 
room, on December 16, 1906. On account of the danger of the 
fire spreading to the other boats lying near, the Norwich was 
towed out into the creek, where she was sunk to the guards by 
the large quantity of water poured into her hold. ‘The exact 
damage done by the fire is unknown. From the outside little 
damage is apparent, although the pilot house is gutted, and the 


PARTIALLY SUBMERGED AND FROZEN IN, 


she was used to transport passengers and freight from Pier- 
mont to New York. In the early “fifties” she came to Rondout, 
and was used, in connection with the Emerson, as a passenger 
and freight boat between Rondout and New York. As more 
modern boats were built and larger boats were required, the 


at 
NEAR RONDOUT. us 


Norwich was retired from passenger service, to be utilized later 
as a towboat. 

The boat was 160 feet long, 25 feet wide, and her hold was 
8 feet deep. She had a gross tonnage of 225. Her boiler was 26 
by Io feet. The engine had one cylinder 41 inches in diameter, 
with a 10-foot stroke. Her cross head engine was the last of 
that type on the Hudson River. 
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THE BOW OF THE DAKOTA UNDER WATER OFF SHIRAHAMA, MARCH IT, 


Loss of the Steamship Dakota. 


The latest advices show that the Dakota is a total loss. In 
passing over the reef just outside the harbor of Yokohama, 
Japan, the bottom and bilges were torn open for more than 209 
feet. On March 23, the ship was broken in two parts during 
a heavy southeast gale. She separated between the engine room 


SHOWING THE ROCKY CHARACTER OF THE COAST AT SHIRAHAMA. 


and the fire room. ‘The forward end disappeared under the 
water, the after end rolled over on beam ends, and has since 
been entirely broken up. ‘This ship, and her sister Minnesota, 
were the largest vessels ever built in the United States, and 
have been given adequate description in these columns. Our 
photographs are from T. M. Laffin, 42 Exchange Market, 
Yokohama. 


1907. 


A Disastrous Boiler Explosion. 


On February 13, 1907, the donkey boiler on the steamship 
Valdivia, of the Hamburg-American Steamship Company’s Atlas 
Line, exploded, killing seven of the crew, injuring four others, 
and wrecking the smokestack and superstructure of the vessel 
amidships. At the time of the explosion the Valdivia was about 
a hundred miles south of Hatteras, bound for New York from 
Kingston. According to the statement of the chief engineer, the 
boiler, which at its last inspection had been allowed a working 
pressure of 90 pounds, was-in good condition, and fifteen 
minutes before the explosion occurred was under a pressure of 
only 35 pounds per square inch, as indicated by the steam gage. 

The boiler was a Cochran vertical cross tubular boiler, 11 feet 
4 inches in height, 63 inches diameter, built of steel by Clarke, 
Chapman, Parsons & Company, of Gateshead-on-Tyne, in the 
year 1886. It was located on the main deck of the vessel, for- 
ward of the smokestack of the main boilers. The dimensions in 
the drawing are given in millimeters. 

The shell of the boiler was made up of three courses, the 
middle being the outside, as it lapped the upper and lower 
courses. ‘The middle plate ruptured all the way across at a 
point about 2 inches from the lap of the longitudinal seam; then 
it tore around to the front tube plate about five-eighths of the 
circumference, and just above the seam of rivets joining it to 
the bottom shell plate. The top shell plate tore off entirely 
around the boiler, directly above the seam of rivets joining it 
to the middle shell plate, in a more ragged manner than the 
other plate; thus the upper shell plate and head were free from 


THE STERN OF THE SHIP WAS SO FAR OUT OF WATER THAT THE PROPELLERS WERE CLEAR. 
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the lower part of the boiler and were blown overboard, taking 
the safety valves, main and auxiliary stop valves, water gages, 
steam gage and gage cocks along. ‘The heavy lines show the 
manner in which the plates were ruptured. 

The plate forming the back of the combustion chamber col- 
lapsed, and laid against the back tube plate, about 13 inches 
further away from.the shell than when in its original posi- 
tion. ‘This plate was rolled to a radius of about 27 inches, and 
was stayed with 1%-inch diameter screw stays to the shell 
plates; stays pitched about 10% by 14 inches, except that in the 
second row from the top, one stay was left out in the middle, 
as it came opposite a manhole in the shell. Some of the stays 
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Or, assuming that the tensile strength of staybolt steel was 
48,000, then 32 X 8 = 256 pounds, the ultimate strength of the 
stays. Of course, the circular form of the plate would assist 
in maintaining the plate in its position, 

The plate forming the middle course was considerably re- 
duced by pitting along the line of rupture across the plate, the 
pitting extending for a distance of from Io to 20 inches in width. 
The: following measurements were taken along the ruptured edge 
of the plate about I inch from the edge: 0.414 inch in thickness 
at the upper lap, which must have been the original thickness, 
as the plate did not show any signs of wasting away on the 
outside ; 
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broke off at the back connection plate, but most of them pulled 
through the shell plate, into which they had been screwed and 
the ends riveted over; on the other end, the stays were screwed 
into the plate, and, in addition, had a nut on the end. The holes 
in the back connection plate around the stays were stretched to 
such an extent that the stays could be moved around by hand 
and, in several cases, the nut was all that prevented pulling them 
out of the plate. 

The support for the above plate would seem to be insufficient, 
as the following will show: 


0.994 X 6000 
= 40 pounds per square inch, safe load; 
10% X14 
or, taking that part where the stay is left out: 
0.994 X 6000 
————— = 32 pounds per square inch, safe load. 
147 + 36.75 
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0.363 
0.328 
0.260 
0.225 


inch in thickness, taken 7 inches down from upper edge. 
inch in thickness, taken 14 inches down from upper edge. 
inch in thickness, taken 21 inches down from upper edge. 
inch in thickness, taken 28 inches down from upper edge. 
0.288 inch in thickness, taken 45 inches down from upper edge. 
0.382 inch in thickness, taken at bottom of plate. 

No doubt the plate was reduced somewhat where the meas- 
uirements were taken by being drawn out. 

Assuming the tensile ‘strength of plate to be 60,000 pounds, then 

60,000 * 0.225, 
: = 427 pounds, bursting pressure; 
31.5 

and 427 + 6 = 71 pounds safe load. An average of the seven 
measurements equals 0.323 inch. ‘ 


60,000 X 0.323 
= 615 pounds, bursting pressure; 
31.5 
and 615 + 6 = 102 pounds, safe load. 

The last inspection by the German government inspectors 
was made on October 15, 1904, when the donkey boiler was 
tested to 1114 atmospheres (161 pounds), found to be tight and 
in good. condition, and allowed 6% atmospheres (93 pounds) 
steam pressure, as shown by abstract filed at the office of local 
inspectors, port of New York. 

J. L. Crone, of New York, assistant inspector of boilers of the 
United States Steamboat Inspection Service, makes the follow- 


ing statement in his report regarding the cause of the explosion: | 


“After making a thorough. examination of the wrecked boiler, 
and from the general destruction of bulkheads, decks, above and 
below the boiler and other parts of the vessel, I am of the 
opinion that the boiler had a pressure on it greater by several 
times than the 35 pounds reported; also, that the back connection 
plate collapsed first, and this shock, together with the ordinary 
strain exerted on it, due to the pressure, ruptured the shell.” 

The ship was towed to the Erie Basin for repairs, after which 
she has resumed her service on the line between New York and 
West Indian ports. She is 308 feet long, and measures 2,176 
tons gross. 
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STEAMER VALDIVIA AFTER THE EXPLOSION OF THE DONKEY BOILER. 


The Collision Between Kaiser Wilhelm der Grosse and 
Orinoco. 
BY J. PELTIER. 


On November 21 last, the steamship Orinoco was entering 
Cherbourg harbor, in the course of a voyage from Southampton 
to the West Indies, with passengers and general cargo; the 
Kaiser Wilhelm der Grosse was leaving the port, in the course 
of a voyage from Bremerhaven to New York, at 7 o’clock at 
night. She weather was overcast but clear, and it is said that 
the Orinoco, when entering the port. threw her helm hard aport 
to keep her to her own starboard side—the west passage into 
Cherbourg; but the German liner neglected to keep to her 


THE ORINOCO AFTER THE COLLISION. 
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THE STARBOARD BOW OF THE KAISER WILHELM DER GROSSE WAS SERIOUSLY DAMAGED. 


proper side of the channel, and attempted at great speed to 
cross ahead of the Orinoco. In spite of the fact that the latter’s 
engines were reversed full speed, a collision was inevitable, and 
she ran into the German liner’s side. A hole was torn forward on 
the starboard side about 3 feet above the waterline, 70 feet in 
length and 26 feet in breadth. Five persons were killed and 
several others injured on the Kaiser Wilhelm der Grosse and 
three were drowned from the Orinoco, which had her fore part 
crushed in, 

The Kaiser, having not less than sixteen watertight compart- 
ments, is, even in a collision of the most serious character, prac- 
tically unsinkable. The damages of the Orinoco were not suf- 
ficient to place her in danger, and the following morning she 
returned, without assistance, to Southampton. After preliminary 
repairs, the Kaiser went to Gestemunde, but she could not enter 
the dry-dock until she had discharged about 2,000 tons of coal. 

The accompanying photographs show the damages sustained 
by both steamers. 


Repairs on the Sandy Hook. 


The fast steamer Sandy Hook, belonging to the Central Rail- 
road of New Jersey, has lately been in dry-dock at the yard of 
James Shewan & Son, foot of East Houston street, New York, 
for repairs. ‘The photograph shows that the two after struts 
for the twin screws were being bored out simultaneously, the 
boring bars and gears being fitted, each to be operated by belt 
from a small engine, two of which were located on the floor of 
the dock.. While this was being done, the rudder was also lifted 
for renewal of pintle bushing. The differential gears and chains 
by which the rudder was hoisted are shown in the photograph. 
It will be noted that each propeller shaft on this steamer has 
two outboard struts, due to the fine lines of the hull aft. The 
propellers, which are solid castings, are seen on the floor of the 
dock. The dry-dock on which the Sandy Hook was lifted out 
of the water is of the floating type, with a capacity of 3,500 tons. 

The steamer was built in 188 by Harlan & Hollingsworth. 


THE SANDY HOOK ON FLOATING DOCK FOR REPAIRS, 
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THE STEAMER HIGHLAND FLING, WRECKED ON THE LIZARD, NEAR CADGWITH. 


Wilmington, Del., and measures 260 feet 5 inches by 37 feet 1 
inch by 14 feet 3 inches deep. The net and gross tonnages are 
respectively 988 and 1,560. ‘The vessel is built of iron and has 
six watertight bulkheads. She is propelled by two triple expan- 
sion engines with cylinders 22, 36 and 55 inches in diameter and 
a stroke of 28 inches. Steam is furnished by four return tubular 
boilers working at 160 pounds pressure. 


Salvage of the Highland Fling. 

This vessel was a steel screw steamer of 2,481 tons net, and 
3,822 tons gross. She was launched by Hawthorn, Leslie & Com- 
pany, Ltd., Newcastle-on-Tyne, in February, 1890. Her dimen- 
sions were: length, 350 feet 5 inches; beam, 47 feet 7 inches; depth, 
24 feet 1 inch. There were seven watertight compartments. Her 
engines are three cylinder triple expansion, with cylinders 27, 44 


THE SALVED AFTER PORTION OF THE HIGHLAND FLING WAS PUT INTO DRY-DOCK AT FALMOUTH. 
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and 71 inches in diameter and a stroke of 48 inches. The work- 
ing steam pressure was 160 pounds per square inch. She is 
owned by H. & W. Nelson, Limited, of the Nelson Liverpool 
Line. 

She was sailing from London to Rosario via Cardiff when, on 
January 7, 1907, she struck on the rocks near Cadgwith, The 
Lizard, in foggy weather. ‘he fore end of the vessel immedi- 
ately began to fill with water. The passengers were rescued by 
lifeboats. Later four tugs were employed to refloat her, but even 
with the assistance of her own main engines, she could not be 
moved. She was firmly fixed on the rocks, forward of the 
bridge, heading north. Later pumps were unable to cope with 
the inrush of water. Eleven hundred tons of cement were jetti- 
soned, and all efforts to refloat for the next few days were of no 
avail; twelve-inch pumps had no effect. 

On January 12 there was a heavy ground swell; all tank tops 
were gone; ‘tween decks were burst up; all pillars broken, and 
water was ebbing and flowing in the vessel with the tide. ‘The 
fore end suffered severely, but all bulkheads and compartments 
aft were dry. For the next few days all efforts to refloat were 
unsuccessful, so the owners decided to cut the vessel in two for- 
ward of the bridge. This was done with dynamite on January 
22, and the fore end of the vessel broke up and disappeared. ‘The 
after end was safely towed into Falmouth harbor, and the valua- 
ble engines saved. The present estimated value of the vessel is 
about £27,500 ($135,000). 


docked at Southampton. ‘The operations connected with the 
salving of the Suevic were of a most interesting nature, and 
were conducted by the Liverpool Salvage Association. A couple 
of hundred men were employed on the wreck, with a number of 
powerful tugs to lend assistance. ‘The process was necessarily 
slow. Owing to the ship’s being loaded, all the work had to 
be. done from the outside. One of the divers stated that the 
Suevic was resting on the remains of two other wrecks, the 
winches of which could be seen in perfect order. The sea was 
occasionally so rough as to retard work, and fog likewise 
descended to add to the perils of the situation. 

When darkness fell on the last night of the operations, every 
few seconds could be heard the deep, melancholy note of the 
Suevic’s syren, giving warning that another charge of dynamite 
was about to be exploded. Then there was a sharp flash, fol- 
lowed by the loud report. When morning came the explosions 
were no longer below the surface of the water, but on the deck 
of the ship. Then it was found that only the main deck, which 
is composed of steel, rethained to be separated. Precautions had, 
meanwhile been taken against the ship’s being forced on to the 
rocks by heavy seas, when released. ‘Two anchors had been run 
out at the stern, and the cables were hauled taut. ‘The sea con- 
tinued rough, and the watchful tugs rode at anchor at a res- 
pectful distance from the wreck. The heavy swell from the 
Atlantic increased, and it was obvious that the turbulence of 
the water would assist in the parting of the vessel. This proved 


THE SUEVIC ASHORE. 


Salving of the Steamship Suevic. 


The stranding of the White ‘Star liner Suevic, a fine steel 
twin-screw four-masted steamer, built in 1900 by Harland and 
Wolff, Belfast, occurred March 47 last, off the Lizard. Her 
length was 550 feet, breadth 63 feet, depth of hold 39 feet 9 inches, 
and gross ant net tonnages 12,500 and 8,108. She was credited 
with a speed of 13 knots, and was one of the largest steamers 
fitted with refrigerating machinery for the conveyance of foreign 
produce. She had quadruple expansion engines with cylinders 
22, 31%, 46 and 67 inches in diameter, with a stroke of 51 inches, 

At first it was thought that it would be impossible to save the. 
ship, but after three weeks’ hard work the salvors, by means of 
a series of clever blasting operations, cut the vessel in two, and 
have saved the major portion. ‘This part, about 400 feet in length, 
containing the engines and boilers, was towed free of the rocks, 
and after a perilous voyage in rather dirty weather, was safely 


THE CROSS ON THE HULL, BETWEEN BRIDGE AND FUNNEL, SHOWS WHERE SHE WAS CUT IN TWO. 


to be the case, for with loud sounds of grinding and snapping 


the after part of the Suevic was,.as the salvors expressed it, 
“alive,” and commenced to rise and fall buoyantly in the swell, 
showing that the disunion of the vessel had at last been achieved. 

Tugs were brought into position, hawsers were attached and 
the rescued portion of the ship was towed clear of the rocks, ‘Then 
the extraordinary character of the work of the salvors was ap- 
parent, for it seemed that the cleavage was so smooth that it 
might have been accomplished by a cyclopean guillotine. As the 
wind and cross swell of the sea did not seem to diminish, no 
time was lost in getting the salved, portion of the liner in tow 
for Southampton. Had her condition been critical she would 
have been towed to the nearest available port, Falmouth, where 
she would have been run on a sandy beach, as the dry-docks there 
are not of sufficient capacity to accommodate such a large vessel. 
The salved portion of the Suevic, about 400 feet in length, behaved 
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THE STERN OF THE SUEVIC ENTERING THE DOCKS AT SOUTHAMPTON. 
(Photograph by Cribb, Southsea.) 


splendidly when taken in tow. The portion which remains on 
the rocks, approximately 184 feet of her forward part, including 
the bridge, stood rigid until the salved two-thirds, containing the 
engines and other appointments of most value, had got well out 
of sight. So admirable were the preparations of the salvors for 
the balancing of the-Swevic that when the vessel parted she 
floated almost exactly on an even keel. 

The procession with the salvage to Southampton was a 
striking one. When clear of the rocks the tugs Ranger and 
Herculaneum took up the work of towing, with the tugs Blazes 
and Linnet astern to steer the hulk. Slow progress was made, 
the weather being dirty. Had the weather been favorable, the 
tugs would have taken their prize around the Land’s End, and 
thence to Milford Haven or Belfast. The ship had a quantity 
of cargo on board, and after this was discharged the vessel was 


strengthened sufficiently to enable her to be taken around to 
Belfast, where she will have a new bow fitted by her original 
builders. JAMES FISHER. 


Wreck of the Steamship Jebba. 


The Jebba, belonging to the African Steamship Company, 
Limited (one of the Elder Dempster Lines), and trading between 
England and West Africa, ran ashore in a fog on the south coast 
of Devonshire. She carried a complement in passengers and 
crew of 190, and, as the character of the coast was such as to 
make it out of the question to use the small boats, rocket ap- 
paratus was employed, and the entire complement taken off in 
six hours. In the same manner baggage and cargo of all kinds 


THE SUEVIC ASSISTING IN THE TOWING OPERATIONS BY USING HER OWN SCRE VS BACKWARDS. 
(Photograph by Cribb, Southsea.) 


280 


International Marine Engineering. 


JuLy, 1907. 


THE ELDER DEMPSTER STEAMER JEBBA, ASHORE OFF THE SOUTH COAST OF ENGLAND. 
(Photograph, Underwood & Underwood, New York and London.) 


were successfully transferred to the shore. No lives were lost, 
even the ship’s cat and two monkeys being saved. 


THE JEBBA ASHORE, SURROUNDED BY FLOATING PARTS OF HER CARGO. 


She was steaming from Sierra Leone with a valuable cargo 
of 500 tons of palm oil, 800 packages of fruit, tea and coffee. 
When she went ashore the sea broke clear over the ship. Her 
bow was raised on the- rocks higher than her stern. The ship 
was broadside on, heading eastward. ‘There was a heavy sea 
running and it was impossible for any craft to get alongside. 
The mail bags and passengers’ luggage were saturated with sea 
water, and much damaged. Search for luggage was extremely 
difficult, as all the staterooms were full of water, but most of 
it was rescued. he mails and other articles salved were brought 
to the foot of the cliffs by means of boatswains’ chairs and lines 
between the ship and shore. 

The rocks have hopelessly pierced her beneath the engine 


room, many of the cross-beams in the holds have given, and 


the stanchions also are broken; so that the hull is in a state 
of collapse, and the first storm will turn the vessel into a heap 
of debris. As it is, the ship fills at high tide. Divers at work 
in her holds secured the packages to tackle, by which the casks 
of palm oil, etc., were hauled on deck. Owing to-the heavy seas, 
it was impossible for the lighters to lie alongside the wreck, and 
so the salved packages were thrown overboard and hauled up to 
the lighters on ropes. 

The vessel was firmly wedged on the rocks, close to the shore, 
as our illustrations show, and has become a total wreck. 
She was rigged as a two-masted schooner, with derrick booms for 
the manipulation of cargo, and was built in 1896 by Sir Raylton 
Dixon & Company, Limited, of Middlesbrough. The length was 
352 feet, with a beam of 44 feet 2 inches and a depth of 23 feet 4 
inches. ‘Ihe tonnages were respectively 2,439 net and 3,813 gross. 
There were seven watertight compartments. Propulsion was by 
one propeller and a triple expansion engine, furnished with steam 
at a pressure of 180 pounds per square inch. The engine had 
cylinders with diameters 27, 43 and 72 inches, and a stroke of 48 
inches. 
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LOOKING TOWARDS THE STERN ON THE UPPER DECK OF THE STEAMER CITY OF CLEVELAND. 


The Loss of the Steamer City of Cleveland. 


A splendid new passenger steamer for use between Detroit and 
Cleveland on Lake Erie was destroyed by fire on the morning of 
May 13, with a loss estimated at about $700,000 (£144,000), fully 
covered by insurance. The steamer was being constructed by the 
Detroit Shipbuilding Company, and was to have gone into com- 
mission on July 1; the estimated cost when completed being 
about $1,250,000 (£257,000). ‘The boat was 440 feet long and 92 
feet wide, being the largest side wheel steamer in the world. 


The Damaged Hamburg-American Liner Deutschland. 


The great weight and the tremendous momentum of large 
ocean liners when under way make it necessary that the greatest 
care be taken in docking these great ships, for damage is done 
to not only the boats, but the piers, in case of the slightest col- 
lision. 

The illustration shows the severe damage sustained by the 
Hamburg-American liner Deutschland, due to a collision with the 
pier in Dover harbor. 

The ship was repaired at Southampton, requiring a new stem 
and about forty bow plates. The work was carried on con- 
tinuously, both day and night, by the use of electric lights and 
the latest forms of labor-saving machinery, in order that the dry- 
docking might occupy as short a space of time as possible. This 
work was carried out by John I. Thornycroft & Co., Ltd., of 
London. 

The New Keyham Docks. One of the most important naval 
dockyards in the British Empire has recently been opened at 
Keyham. The works cover an area of 120 acres, the most prom- 
inent feature of which is a closed basin of deep water covering 
35% acres in extent, and communicating with three docks each 
740 feet long, 95 feet wide and from 45 to 55 feet deep below the 
eeping. ‘The docks and basin are inclosed by a massive quay 
wall, 4,700 feet long and 35 feet broad at the base. On the land 
side the defense is a semicircle of fortresses, similar in many 
respects to those at Port Arthur, and situated at some distance 
from the works. ‘The sea defenses are also very strong. The 


cost of the new dry-docks has been estimated at about £4,600,000 
THE DAMAGED BOW OF THE DEUTSCHLAND. ($22 500,000 ) PRT res 
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THE INFLUENCE OF MACHINERY ON THE GUN POWER 
OF THE MODERN WARSHIP.* 
BY TAMES MCKECHNIE. 

The aim of this paper is not so much to review the great work 
of successive artillery engineers who have done such splendid 
service in the development of ordnance machinery, as to analyze 
the design of all machinery so far as it affects the fighting effi- 
ciency of the latest types of warships, in order that there may be 
a free interchange of opinion between naval officers and con- 
structive engineers. The influence of machinery on the gun 
power of the modern ship is: 

(1) direct so far as it relates to the supply of ammunition to 
the gun, and to the training, elevating, loading, and firing of the 
gun; and 

(2) indirect, so far as it influences the position of the guns on 
board ship—a matter of increasing importance. 

The latter part of the subject may take precedence, as it raises 
important general questions which, although not perhaps germane 
to the title of this paper, cannot be altogether neglected. But it 
may be well to say at the outset that it is not proposed to deal 
with the speed of ships. The engineer is not called upon to settle 
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MACHINERY INTERFERENCE WITH HE POSITION OF GUNS. 
But, as has been said, the point under consideration is not so: 
much the tactical advantage of higher speed, as the question of 
the space occupied by propelling machinery. ‘This question is the: 


“more urgent in view of the decision to adopt only the largest 


caliber of gun for the primary armament in ships. As this limits. 
the number of guns for the weight allowed for ordnance, it be- 
comes more necessary to make fuller use of the weapons by giv- 
ing each the greatest possible arc of training, and to insure the 
highest percentage of hits within a given time. In other words, 
if only large caliber guns are to be used, involving considerable 
weight for the machinery for manipulating them, every gun must 
be so placed as to enable it to fire on either broadside, and at the 
same time to give the maximum of bow and stern fire, 

To the ordnance officer, the space required for the propelling 
machinery creates difficulties because the position of the boilers, 
as well as of the engines, can be modified only to a very limited 
extent. Moreover, the presence of uptakes and funnels seriously 
interferes with the gun arrangement. ‘This objection was not 
serious so long as the armament included large guns at the bow 
and stern only, with secondary weapons along each side, sup- 
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THIRTY-KNOT TORPEDO BOAT DESTROYER 


the question of the tactical advantage of 21 knots as against 18 
or 19 knots, although it must be admitted that the increase in 
engine power necessary to give the higher speed involves more 
room in the ship, and thus may tend to affect the position of the 
guns. 

We are told, however, that the practice is to primarily regard 
the ship as a floating battery, and that, in evolving the design, the 
offensive power is the first paramount consideration. This may 
affect the length of the ship, apart altogether from speed con- 
siderations, in order to secure the most effective disposition of 
the guns in the longitudinal line. Accepting this view for the 
sake of argument, presuming that it involves a more or less arbi- 
trary decision as to the length of the ship, speed, protection, and 
endurance become secondary, but are still more or less competi- 
tive qualities. In such a vessel as the Dreadnought, the direct 
reduction .in weight of propelling machinery for a decrease in 
speed from 21 to 18% knots would be about 700 tons. ‘This dif- 
ference in weight might have permitted two more 12-inch guns 
with their ammunition to be carried, if placed within the citadel 
for barbette protection. 


*Read before the Institution of Naval Architects, March 20, 1907. 


AS ORDINARILY CONSTRUCTED, 


_ towards the adoption of more guns of large power. 


WITH RECIPROCATING STEAM ENGINES. 


plied with ammunition from suitable passages to the magazines: 
forward and aft. But, with all the guns of large caliber, involv- 
ing training and elevating machinery as well as ammunition 
hoists requiring a large area of considerable depth, the limita- 
tions on the effective placing of the guns on board have been 
intensified, apart from the obstruction offered to wide angles of 
fire presented by uptakes and funnels. 

Engineers must, therefore, recognize the necessity for some 
modification to meet the new conditions. It may be urged that 
such a recognition is premature, but even if the development in 
ordnance now projected is not permanent, the tendency must be 
It is signifi- 
cant, too, that with only one or two exceptions, all the first class 
powers have followed the British example of adopting exclusively 
large guns in a primary battery, and the arguments by Ljeut.- 
Commander Sims in his report on the all big one-caliber gun 
ship, published in Engineering, on January 11 last, afford justifica- 
tion for favoring all 12-inch guns, instead of a combination of 12-. 
inch and 10-inch or 9.2-inch guns. ‘The weight of a pair of Io- 
inch guns, with their barbette. mountings, is .but slightly,. more 
than half that of a pair of 12-inch guns with their mountings, but 
the armor protection and, space involved do not show such 
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proportional difference, and the cost alike in men and power is not 
strikingly in favor of the 10-inch gun. The striking energy of 
the 12-inch gun, however, is enormously greater, so that the bal- 
ance of advantage seems to favor the all 12-inch gun battleship. 

This, however, is only incidental to the main consideration of 
the duty of the engineer—to evolve arrangements that will meet 
the demands of others, as his claim alike on the displacement and 
on the available space in a warship is subservient to the dominant 
requirements of the ordnance officer. ‘This raises the important 
question as to whether the adoption of internal combustion ma- 
chinery would not affect such advantage, from the point of view 
of fighting efficiency, as to induce naval authorities to encourage 
the application of this prime mover. 

Interesting papers have already been read before the institution 
on the possibility of applying oil or gas engines for the propulsion 
of torpedo boat destroyers.* They dealt with the problems con- 
nected with the engine only, and not with the effect on gun 
power. In this paper, however, it is proposed to deal more with 
the influence of the adoption of such internal combustion en- 
gines on the gun arrangement of ships. Plans are given, showing 
the application of gas engines to a battleship, and of oil engines 
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gas direct to the engines, as there is no necessity to pass it 
through a scrubber, or any other cleansing apparatus. ‘There is 
thereby insured the maximum of heat in the engine itself, since 
none of it is wasted in the process of cleansing. The cycle upon 
which the engine works renders it possible also to recover the 
heat of the exhaust gas and to utilize it in the engine. A gas 
pump is unnecessary, so that one of the chief objections to the 
two-stroke cycle engine is thereby eliminated. 

The compressed air plant may be located in any part of the 
ship. From it one main leads direct to the propelling engines 
and another to the pressure gas producers. ‘The steam required 
for keeping down the temperature in the producer, and for pre- 
venting the formation of clinker, is generated in association with 
the compressed air. The possibility of poisonous gases exuding 
from the mains has been carefully considered, and the supply. 
pipes, as well as the producers, are jacketed with compressed air, 
with which the gas escaping from the inner pipe passes to the 
producer or the engine. 

An important feature is that the engine may be worked either 
by gas or heavy oil, so that coal may be stored in the bunkers and 
oil in the double bottom. ‘This gives a duplication which is 
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THIRTY-KNOT TORPEDO BOAT DESTROYER, FITTED WITH INTERNAL COMBUSTION ENGINES, AND CARRYING A HEAVY BATTERY. 


to a torpedo boat destroyer, and with these are corresponding 
drawings for similar types of ships of exactly the same size, but 
fitted with steam machinery. The success which has attended the 
application of the Parsons steam turbine, not only in battleships 
and cruisers, but especially in torpedo craft, suggests that the 
fullest advantage will be realized by the development of the same 
system using gas, or preferably oil, so that steam boilers might 
be entirely dispensed with. 


MARINE INTERNAL COMBUSTION ENGINES, 


Before referring to the designs of the ships with steam and in- 
ternal combustion engines, brief general réference may be made 
to this type of prime mover. At the Vickers works at Barrow-in- 
Furness there have- been constructed internal combustion marine 
engines of a power equivalent to about 40,000 indicated horse- 
power, and for three or four years almost continuous research 
work has been undertaken. ‘The experiments have led to the 
adoption of a two-stroke cycle gas engine possessing satisfactory 
features. This engine may be worked either by producer gas, 
heavy oil, or compressed air. It may be made reversible as easily 
as the steam or compressed air engine. It is possible to use in 
conjunction with it pressure gas generators, which deliver their 


*Transactions, Institution Naval Architects, Volunie XLVI, pages 145 
and 151, and Volume XLVIII, page ros. 


always desirable. The change from gas to oil may be made 
almost instantaneously. With oil the engine may be started when 
cold within a few minutes; this would be an important tactical 
advantage in warships. The compressor and producer plants are 
governed automatically, according to the consumption of the pro- 
pelling engines. * 
STEAM VERSUS OIl, ENGINES FOR TORPEDO BOAT DESTROYERS. 

The drawings illustrate a 30-knot torpedo boat destroyer with 
steam machinery; and a vessel of identical dimensions and speed, 
driven by engines using oil having a flash point of about 200 de- 
grees Fahrenheit. An auxiliary oil engine would drive an elec- 
tric generator to provide current for motors to operate steering 
and anchor gear, the bilge pumps, and other machinery on board. 

The steam-drivern destroyer illustrated is one of many in the 
British service, and, in showing the adaptation of the internal 
combustion engine to a corresponding boat, it has been considered 
preferable to indicate the effect on gunfire rather than to utilize 
the economy in weight and space in reducing the size of the ves- 
sel, or in increasing the speed. Instead of having only one 12- 
pounder and five 6-pounder guns, the oil-driven vessel is fitted 
with four quick-firing guns of 4-inch caliber, and two 6-pounder 
cuns. Both vessels have two 18-inch torpedo tubes. ‘The quantity 
of ammunition—the number of rounds per gun—has not been 
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reduced, although the guns carried are of greater caliber. There 
are 100 rounds for each 4-inch gun, 100 for the 12-pounder, 309 
for each 6-pounder. A sufficient quantity of fuel has been al- 
lowed to give the oil-driven vessel, at the full speed of 30 knots, 
a radius of action six and a half times greater than that of the 
steam-driven destroyer, with full coal supply. The increase in 
space for the accommodation of the crew will be appreciated by a 
glance at the plans. 

The absence of funnels and their fittings enables the guns to 
have a much wider arc of training. There is usually much smoke 
and sometimes flames from the funnels of steam-driven destroy- 


ers, especially when running at full speed, and the absence of 


the ship. The gas producers, of the pressure type, occupy the two 
center compartments. In the forward compartments there are 
four sets of air compressors driven by gas engines. 

Heavy oil engines would be used for driving the electric gener- 
ators for lighting the ship, and for supplying current to motors 
for working the steering and anchor gear, the ship’s pumping 
machinery, etc. ‘This electric generating plant could be fitted in 
any position in the ship found most convenient, 

As of some interest, although not vital to the consideration of 
the influence of this machinery on the gun power of warships, 
the approximate weights of steam, gas, and oil machinery of a 
16,000-horsepower battleship are given. ‘These figures would, of 
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works, may be compared with a design of a corresponding vessel 
fitted with the producer gas engines already described. The 
advantages alike in weight, space, and arrangement, resulting 
from the use of the gas machinery, have been utilized to improve 
the gun power. 

The gas machinery is divided into three groups, accommodated 
in six compartments. ‘The ship has four propeller shafts, each 
driven by a to-cylinder vertical gas engine. ‘Two of the sets of 
engines are placed, side-by-side, in the fore-and-aft line, in each 
of the after compartments. The engines are purely for propelling 
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course, be subject to alteration when the details of design are 
made to meet specified conditions. 

A reference to the steam-driven battleship will show that this 
vessel was fitted with four 12-inch, four 10-inch, and twelve 6-inch 
guns—the most effective combination of ordnance in any warship 
up to 1905. In the new ship it has been found possible, without 
increasing the length or displacement, to introduce five pairs of 
12-inch guns, and to carry eighteen quick-firing guns of 4-inch 
caliber for repelling torpedo attack. 

Reference to the plan of the machinery and magazine arrange- 
ments will establish the advantage of the gas system. Here we 
have each of the main magazines located immediately under the 
pair of guns which it is intended to serve. Moreover, there is 
communication between the various ammunition and shell rooms. 
This has the important advantage of enabling ammunition to be 
distributed throughout the ship with the greatest facility, all on 
one level. In the event of any turret being put out of action, the 
ammunition reserved for the guns in it could be used for 
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increased. The second design is not put forward as represent 
ing an ideal battleship. In producing a design it is, of course, 
necessary to give attention to other considerations than that of 
gun power. Thus, part of the saving of weight and of space 
could be utilized for decreasing the size of the ship, while main- 
taining the same armament and protection as in the steam-driven 
battleship. Or the weight saved might be used for increasing 
speed by fitting more powerful machinery, although in this par- 
ticular case an increased speed would be more economically real- 
ized in association with increased length of hull. 

The design, however, clearly shows that greater gun power, 
and a fuller utilization of such offensive power, is possible with 
the internal combustion engine. ‘The machinery is at a lower 
level in the ship, and is, consequently, better protected. As the 


power per unit of weight of fuel consumed is greater, the radius 
of action for the same allowance in displacement would be 
greater, 


(To be concluded.) 
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other weapons, all being transported below the armored deck. 

The benefit derived from the abolition of boiler uptakes and 
funnels is still more marked. It enables the turrets to be so dis- 
posed, without increasing the length of the ship, as to admit of 
all the ten guns being fired on either broadside. This more fully 
realizes the demand for “all-round fire’ for all guns than is 
the case in any existing ship. It will thus be seen that the inter- 
nal combustion engine installation allows a much greater range 
in the gun distribution, and is more adaptable to a reasonable 
arrangement of magazines, than is the case with steam machinery. 
Moreover, the temperature in the machinery room is lower, and 


fewer difficulties are involved in the satisfactory heat isolation — 


and ventilation of the adjacent magazines. 

In comparing the designs, it should be kept in mind that the 
object is to eliminate any other variant than machinery and gun 
power, although the actual weight of protective material has been 


The Austrian Merchant Marine. 

Recent figures show a remarkable growth in the steam tonnage 
belonging to citizens of Austria, with correspondingly great 
shrinkage in sail tonnage. ‘The figures may be given as follows: 

Sail Tonnage. Steam Tonnage. * Total Tonnage. 


TO Zi ee ley, 3,023 311,276 QI 40,077 3,114 361,253 
TOOSM isa: 1,506 66,601 322 400,234 T,OIS8 565,835 - 
NGO VW aciooeds 1,517 54,028 390 605,632 1,907 650,660 


It will be seen that during the thirty-six years comprised in 
these figures sailing tonnage has fallen off from 311,276 to 54,028: 
tons, which represents a loss of 83.4 percent. During the same 
period steam tonnage has increased from 49,977 tons to 605,632 
tons, this gain representing no less than 1,111 percent. ‘The 
average size of sailing vessel has fallen from 103 tons in 1871 to 
41 tons in 1903 and 36 tons in 1907. ‘The average size of steamer- 
has increased from 548 tons in 1871 to 1,552 tons in 1907. 
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GENERAL VIEW OF THE PLANT OF THE STETTINER MASCHINENBAU-ACTIEN-GESELLSCHAFT VULCAN, ONE OF THE LARGEST SHIPYARDS IN GERMANY. 


GLIMPSES INTO SOME GERMAN SHIPYARDS. 


BY HAROLD A. EVERETT, S. B. 


In general the German shipyards are now developed to such an 
extent that they are almost, if not quite, capable of supplying all 
the requirements of their own country. ‘This excellent condition 
has been obtained largely by the judicious assistance furnished 
by the German government, and by the enterprise of the leading 
German steamship lines, which has supplemented the government 
in providing orders for vessels of the highest speed and most im- 
proved equipment. ‘The yards readily fall into a dual general 
classification, namely, those bordering on the North Sea, and 
those launching into the Baltic Sea or. its tributary rivers; and 
though both districts turn out a wide range of classes of ships, 
we find the majority of the government work coming from the 
Baltic yards, while the major part of the merchant work, espe- 
cially ships of moderate speed, is turned out from the North Sea 
district. 

The average of wages varies with the locality, wages being highest 
in the seaports of the North Sea, and lowest in the more easterly 
districts of the Baltic. Of course, in Germany, as everywhere 
else, the yards located in large cities, or closely adjacent to them, 
are forced to pay higher wages than those near small towns, but 
this is one of the expenses incidental to an urban location. There is 
no uniformity in the relation between the number of technical staff 
and workmen employed, and tonnage and indicated horsepower 
of output, and consequently small chance of any accurate com- 
parison; but, generally speaking, there is a larger technical staff 
in yards where warships and fast passenger vessels are con- 
structed. Nearly all the yards of importance control engine 
works, and in most cases these are within, or immediately ad- 
joining, the shipyard; a noticeable difference from the British 
yards, where few, except the largest plants, have the engine 
works in the shipyard. 


THE VULCAN YARD. 


Probably the most famous yard in Germany is that of the 
Stettiner Maschinenbau-Actien-Gesellschaft “Vulcan,” better 
known as the Vulcan Company, located just below Stettin, where 
most of the large express steamers of the Hamburg-American 
and North German Lloyd steamship companies have been con- 
structed. This yard was founded in 1851, under the name of 
Fruchtenicht and Brock, and so continued up to 1855, when, hav- 
ing taken a contract for three sister ships, which proved too 
much for it to handle, the company sold out to the present stock 
company (1857), which was then capitalized at $750,000. This 


_has since been increased until at present it is approximately 


$2,000,000. In 1871 this company took the contract for the large 
German warship Preussen (6,770 tons displacement), which was 
satisfactorily completed, and from this time work increased rap- 
idly. At present the company employs about 7,500 men, as 
against 1,800 in 1871, and now covers 75 acres, where 20 acres 
formerly gave it ample room. 

The yard is thoroughly modern and well equipped in all depart- 
ments, and has especially good facilities for handling large work. 
It belongs to the Baltic group, fronting on the river Oder. A 
glance at the plan shows at once the almost complete segrega- 
tion of the engine and hull departments, though both are, of 
course, under one managing head. The hull department has the 
area from Vulcan street to the river, while the engine de- 
partment occupies the land on the other side of the street. There 
are seven building slips, three small ones at right angles to the 
river, and four large ones at the southern end of the yard, launch- 
ing down stream. 

The large slips have a complete steel working equipment (frame 
furnaces, platers’ shed, ships’ smithy, etc.), at their heads, and 
this is duplicated, though for lighter work, at the heads of the 
small slips. ‘This duplication allows the two classes of ships to be 
worked independently, each to its best advantage, and with the 
desirable economy of using tools powered for the weight of steel 
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being worked. The progress of material from plate yard to ships 
is fairly straightaway, though for the large slips the distance is 
great. The plate yard is served by three locomotive cranes. 

The slipways are laid out in the manner customary throughout 
this part of Germany, i.e., with the lower end about sixteen or 
twenty feet below the level of the water, and fitted with a re- 
movable pontoon or cofferdam to keep the water from going into 
the slip; this in effect makes it a partial dry-dock. At launching, 
after the ways have been laid, this cofferdam is removed, the 
water rises till the ship is partly waterborne, and then the launch- 
ing takes place in the customary manner, except that the ship 
slides only a comparatively short distance. "The object of this 
arrangement is to do away as much as possible with submarine 
work when laying launching ways, and to minimize the distance 
the vessel slides during the launch. There are no tides on the 
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Baltic, which necessitates much more under-water work when 
laying ways over the ordinary slip than in the United States, 
where there is from eight to eighteen feet difference of elevation 
between high and low tides. The slips are seldom carried further 
out than this. as it is desirable to have the ship attain considerable 
velocity down the ways by the time pivoting occurs, in order that 
this unstable position may be passed by quickly; for if the slips 
were deeper, with sufficient rise of water to lift the ship from the 
blocks without any sliding, pivoting would be greatly prolonged, 
and there might be danger of the ship rolling over sideways. 

The four large slips are covered by steel skeleton sheds, which 
serve as supports for the crane service, and it is here that the 
large express liners Deutschland, Kaiser Wilhelm II, etc., that 
have made this yard world famous, have been erected. ‘There are 
two cranes to a ship, one of broad and one of narrow span, to 
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CROSS SECTION OF DOUBLE COVERED SLIP IN THE VULCAN YARD.” 


throw the neutral or unreachable zone off the center line of the 
ship. The height of the columns is 124 feet 8 inches, and they 
are spaced 42 feet 1 inch centers. The principals have a maxi- 
mum depth of 18 feet, and the clear headway is 124 feet 8 inches. 
Two of the berths have a clear width of 68 feet 1 inch; the other 
two are 88 feet 7 inches wide. Four-ton cranes are used, and by 
two working together eight tons can be placed as desired on the 
ship. 

Extending down the sides of the slips at frequent intervals are 
independent punches and shears for the convenience of the fit- 
ters, and to save the time which would be lost in carrying work 
to and from the shops at the heads of the slips. In slips as large 
as these this arrangement is a great economy, and the same plan 


INTERIOR OF ONE OF THE VULCAN SHED SLIPS. 


is held to throughout the yard, which is dotted with isolated tools, 
each protected by a small umbrella shed. Pneumatic tools are 
extensively used, and most of the merchant ships are built of the 
common “solid floor on every frame” type, a good many having 
joggled plating. Joggled frames are not used so extensively as in 
Great Britain, possibly because the builders are not so familiar 
of 4,000 kilograms (4 tons). The greatest 


The speed of lift is 10 meters (32.8 feet) 
of crane, 80 


*Fach crane has a_capacity 
lift is 36 meters (118 feet). ; 
per minute; of traverse, 20 meters (65.6 feet) per minute; 
meters (262.7 feet) per minute. i ; 


with them; and, after the keel is laid, the erection of frames com- 
mences simultaneously at several points. 

There are two floating docks, the largest of 12,000 tons capac- 
ity, and three sets of floating shears of 80 tons, 100 and 150 tons 
capacity. ‘The shears are built on the double pontoon plan, with 
the counterweight traveling on the built-up girder connecting 
the pontoons. Both floating docks and shears are shown in the 
general view of the works. 

Electric and pneumatic drives are used throughout the yard, 
and the electric equipment is very complete. At the time of the 
installation of electricity (1890) two 300-horsepower experi- 
menta! stations were put in; one in the engine department on the 
three-phase system, with a voltage of 500, which was reduced in 
the case of the lighting circuit and small portable drills to 220 
volts, and the other in the shipyard, where direct current genera- 
tors of 110 volts were used. As a result of these experiments 
the three-phase system was decided upon, largely, however, be- 
cause monophase motors had not attained to any satisfactory de- 
gree of practical success. ‘The voltage of 500 was held to, except 
for work on the ships, where it was dropped to 110 for safety. 
Briquettes are used for fuel in the power station, and these are 
very cheap, costing approximately $4.10 (£0-16-10) per ton. They 
are manufactured from anthracite coal and are supplied by a Stet- 
tin firm. A rather elaborate device is installed for automatically 
weighing and recording the fuel consumed. 

The approximate wages paid for certain classes of labor may 
be of interest: 

Draftsmen with college degrees and 8 to 10 years’ experience, $75 
(£15-8-0) per month and upwards. Draftsmen without college 
degrees and 8 to 10 years’ experience, $50 (£10-5-4) to $62(£12- 
15-0) per month. Recent graduates from the Technische Hoch- 
schule*, $30 (£6-3-3) per month. Chief engine draftsman, $150 
(£30-16-0) per month. Machinists, fair, $1.12 (4/7); good, $1.50 
(6/2) ; best, $1.75 (7/2), per day. 

It should be borne in mind, in considering these wages, that 
living expenses in Germany are materially less than in Britain or 
America. ‘The hours of labor are from 7 to 12 a.m., and from 
1.30 to 6.30 p.m., for the yard; for the Technische Bureau or 
office, from 8 to 12 a.m., and from 2 to 6 p.m.; both for six days 
out of the week. 


GENERAL VIEW OF THE VULCAN SLIPS FROM THE WATER. 


THE HOWALDTSWERKE,. 


The plant of the Howaldt Brothers, known as the Howaldts- 
werke, is another large commercial yard, with four slips 300 to 
500 feet long, five smaller ones, and three very large slips pro- 
posed, which will take vessels up to 700 feet in length. The yard. 
is of the Baltic group, fronts on Kiel harbor, and is well sup- 
plied with floating docks. This latter is a statement which may 
be applied to nearly all German yards of any size, and it seems 
strange, in view of the cheapness, usefulness, and, judging from 
Germany’s experience, thoroughly practical value of these docks, — 
that they are not more widely adopted in Great Britain and 
America. ‘The two docks at the Howaldtswerke are in five sec- 
tions, which can be coupled together into a two-section and a 


*The Technische Hochschule correspond to our first grade technical — 
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three-section large dock. The two small sections are of 1,200 and 
1,800 tons capacity, and give a joint lifting power of 3,000 tons. 
The other three, one of 4,500 tons and two of 3,250 tons each, 
when united give an 11,000 ton dock. 

That the yard is the result of a gradual growth from a small 
beginning is evident from a glance at the plan, the two eastern 
slips and adjacent shops being the nucleus from which the present 
yard grew. ‘The newer slips to the westward are served by jib 
cranes, four to each, with the platers’ sheds, etc., located at the 
head of them. The eastern end of the platers’ shed is divided 
into three bays parallel to the centerline of the slips, and each 
bay is served by two 6-ton cranes for assembling and handling 
material. ‘Ihe cranes travel on tracks at different elevations 
above the floor, to allow passage of one by the other. ‘he ma- 
chine tools are largely of British make, and this is true through- 
out Germany, though rapid strides are being made by German 
manufacturers. ‘here is a large outfitting crane of the hammer 
type (150 tons) on the eastern sea wall, and a pair of 75-ton 
sheer-legs closely adjacent to the boiler shop, for installing the 
machinery. 

A unique feature of this yard is the extensive steel casting 
business carried on in conjunction with the shipbuilding. The 
blays punched from the plates, when mixed with ordinary scrap 
in the ratio of three to one, give a very good quality of steel for 
castings. Practically one-half of the output from this department is 
used in the shipyard. Rolling mills for plates are controlled by 
this yard, the plates costing about $25 (£5-2-9) per ton, and it is 
proposed to run a mill for shapes, as much trouble has been ex- 
perienced in obtaining them. There is apparently sufficient de- 
mand in this district to make it easy to dispose of the stock not 
needed by the yard itself. 


(To be concluded.) 
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Propeller Struts.* 
BY GEORGE SIMPSON. 


The subject of suitable area for propeller strut arms is one 
which, so far as the writer is aware, has not hitherto been 
dealt with in the transactions of this or kindred institutions, and 
has, for some reason or other not explained, been omitted from 
the rules of the classification societies to whose requirements so 
great a proportion of our vessels are built. With the introduc- 
tion of turbines for marine propulsion, and the consequent in- 
crease in the number of shafts, coupled with the fact that these 
structural fittings are of at least equal importance to rudder 
stocks, whose diameters have always been the subject of specific 
requirements, the subject of proportional sizes for these struts 
becomes worthy of interest. ‘The object of the paper is to in- 
duce discussion on a semi-empirical formula, whose function is 
the determination of suitable dimensions for strut arms by a 
definite method, with a view to insuring proportional relation- 
ship between the area of arm, the horsepower transmitted, and 
the overhang of struts. 

The present almost general practice of proportioning these 
directly on the horsepower and previous experience, or in many 
cases individual opinion, has resulted in widely divergent re- 
sults for similar work. This is probably more particularly 
noticeable in the size of strut arms for the larger classes of 
naval vessels, where in many cases, we find about twice the 
sectional area which would be assigned for an ocean liner of 
similar power, revolutions, and overhang, although structurally 
the naval vessels ate of lighter construction. ‘The result is 
that. many tons of valuable material and weight are lost to the 
builder and owner respectively. 

It would seem almost impossible to determine the stresses 


*Read before the Institution of Naval Architects, March 21, 1907. 
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exerted on these strut arms, although the impression at first 
sight tends to the view that the pressure exerted on the boss 
journal by the overhang of arm would give a moment suffi- 
ciently accurate to calculate an equivalent resisting moment of 
section with a suitable fiber stress. This view of the case, con- 
sidering the bracket as a cantilever, would result in giving the 
greatest section modulus to the arms where they adjoin the shell 
palm, and tapering from thence to the junction with the hub. 
This was not an unusual design of struts when twin screw ves- 
sels first came into general use. ‘The few cases, however, in 
which propeller struts were carried away, showed conclusively 
that the greatest stresses, apart altogether from accidental 
causes, were those induced by centrifugal forces, and were 
alternating ones, causing vibration to the outer part of the arms 
where they joined the hub. These stresses should be very slight 
with a perfectly balanced propeller, and would be greatly aug- 
mented by a badly balanced wheel, or in a vessel of light con- 
struction, where there is a tendency for the after part of the 
vessel to “wiggle.” That such a movement does take place to a 
very appreciable amount came under the immediate notice of 
the writer on one of the 27-knot destroyer class having a rud- 
der of the usual overhung type, and a stock of exceptionally 
large diameter and of 36-ton steel, where the distance between 
the side of rudder and the propeller tips was 114 inches meas- 
ured in dock, and after trial trip, on redocking, the propeller 
tips were found bent over and the rudder plates excoriated with 
contact. ‘The deflection of the rudder as calculated accounted 
for only about 3 inch, of the original 114-inch clearance, so 
that the contact of propeller and ship was in a great measure 
due to this “wiggling.” 

The formula given comprises the factors P, the horsepower 
transmitted per shaft; R, the number of revolutions per minute; 
1, the outboard length of shaft, and a coefficient varying with 
the revolutions, its function being the adjustment of the area 
solved to the varying length of strut. "This function will be 
more evident from an example. 

As one of the factors in computing P is the number of revolu- 
tions per minute, it follows that for a given power there may 
be a great difference in the revolutions per minute, and con- 
sequently in the diameter of propeller, the larger wheel re- 
quiring a much longer strut to hold the propeller clear of dead- 
wood, and, on the other hand, a high turning propeller would 
take a comparatively short strut. It will be evident from this, 
that, viewed as a cantilever, the shorter strut, having the lesser 
bending moment, would not require so great a section modulus 
to produce the equivalent resisting moment. In the example 
stated we have taken the case of P = 2,000, transmitted through 
a shaft turning at 80 revolutions per minute in a freighter, and 
a similar power given in a torpedo boat shaft turning at 400 
revolutions per minute. The outboard length / in the first case 
is taken at 300 inches and at 310 inches in the high speed vessel, 
as the latter would have much finer lines, accounting for a 
greater distance for the intersection of the center line of shaft 
with the side of vessel than would be the case in the fuller lined 


freighter. We then have— 


DIMENSIONS OF PROPELLER STRUTS AS FITTED AND BY FORMULA. 


Per Shaft As Fitted Per Formula 
No. =n Area Area 
P| Rl talnes|W2Ri Tarhee |Sauare| LAE  |Sauare 
IC |13,000) 126 648 1,020 33°X 10 259 26'2 X 6°5 1280 
2C€ |13,000] 123 552 959 277 148°2 256 x 64 1230 
3. C |10,500| 138 668 1,037 28 xX 8 1728 250 X 6'2 120°0 
48 8,000! 200 289 773 AOD) SL B 45'0 ISI xX 4°5 614 
5 C | 8,000) 154 642 925 24 X 64 | 122-2 22°5 X 56 94°8 
6C 2,250) 172 372 524 XK A 48°0 16°0 X 4°0 48°0 
7B | 9500) 120 | 319 714 30 X 8 180°0 22°6 X 56 95'5 
8B 8,700) 125°5) 296 686 24 xX 64 122°2 214 X 5°4 86°4 
9B | 8,250! 120 | 357 714 33 X Io 2500 | 22.6 X 5.6 955 
10 B 7.600 128 321 678 24 X 64 122°2 | 2172 X 5°33 83°7 
11B 5,000] 120 356 597 24 X 9 169°5 20'5 X SI 73°5 
12L | 5,350) 90 390 573 24 X 6) 122°2 23°2 X 58 100°6 
13 CS) 3,000} 150 350 540 16 xX 43 54°0 17°74 X 453 56°8 
14 cs| 3,000] 192 304 560 1X 4 56°5 15°7 X 39 46°1 
15 PC) Areal IIT 360 573 1X 43 63°6 20°8 X 52 81°5 
16 PC} 4,600] 105 340 548 18 xX 5 70°6 20°9 X 5'2 82°4 
17 PC| 4,350] 113 340 551 TSS, 70°6 20:3 X 5i1 77:0 
18 PC | 4,000} 235 528 792 | 20 X 6 go'o 19°3 X 48 70°0 
19 PC) 3,670] 106 360 520 18 X.. 43 63°6 20°3 X 571 77°5 
20 PC| 3.000] 112 368 | 498 1X 4 56°5 19'3 X 48 70°2 
21 PC| 2600) 130 290 461 3 3K A 56°5 17°3 X 43 '56°0 
22 PC 1,500| 100 169 | 294 9 X 3h 24°7 156 X 39 46°4 
23 PC| 1.300] 125 | 304 367 15 X 33 412 156 X 3°9 46°4 
24 PC 840| 156 | 408 | 377 12X 4 37'5 14°3 X 3°6 382 
25 F | 3.500| 125 | 630 651 18 X 43 63°6 20°9 X 5'2 82 25 
26 F | 2,810) 125 | 337 49t 22 X 3h 65'0 18'2 X 4:5 62.0 
27D | 4.200] 364 | 483 | 904 IstX 25 | 270 14°5 X 36 39°3 
28 D | 2,420| 370 | 380 | 698 8x 120 126 X 31 298 
29 T* | 2,000) 375 | 250 | 572 7x i 1070 TIO SK AA 24 1 
30 M+ 165| 180 IIo 148 5x 70 83 X 2:0 13'0 
31R 150] 400 | 100 | 181 5x 55 6°72 X 1°5 Fal 
32 Y 200/ 15) | 180 76 8X 2 13°0 9°99 X 2°5 18°5 
33 P* 300| 600 go | 253 5X ik 4°5 59X15 6'66 
34 P* 250| 500 72 208 SOX 470 59X15 6-6 
35 P* 200] 550 80 207 3ix 7 22 56 X 14 59 
36 P* 93] 500 72 149 GPS 13 1's 5°0 X 1°25 4°7 
37 P* 17| 450 48 71 2X it 5 3°6 X 0°9 2°5 
38 P* Io| 400 42 55 AX 8 06 3°4 X 0°85 2°2 
* Single screw with vertical strut. Strut was perceptibly too light. 
C=cruiser. S=scout. B=battleship. L=liner. CS=channel steamer, PC= 


F=freighter. D=destroyer, 


; T=terpedo boat, 
P=pinnace. 


passenger and cargo steamer. 
M=miner. R=river launch. Y=yacht. 
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For the freighter. For the torpedo boat. 


3 P.R 1 A 
Area = ee = ‘ 24: Lil ‘ 
e€ Gage 73 sq. inches. 24.9 sq. inches 
Length of Section Z=4/5°333Area— 19.7 inches. 11.5 inches. 
It > : 
Breadth of Section j= a = 4.9 inches. 2.8 inches. 


If we assume 15 feet as the diameter of the freighter’s propel- 
ler, and 6 feet 9g inches for the torpedo boat, the diagram 
produced will show the difference in length of strut. If we were 
to assume a weight for propeller and outboard length of shaft 
for each case and apply this weight as a deadload for the pur- 
pose of comparing the relative intensity of the moments acting 
on each, we should find a very close agreement between the 
ratios of these compared with the moduli of section of the arms. 
Of course, it must not be inferred from this that the writer 
claims for the formula other than what it is, viz., a rule based 
on observation and practice, with an attempt, as already stated, 
to secure a fairer relationship between the scantlings of struts 
and the work they are designed for. 

The vessel referred to on the preceding page afterwards broke 
both of her propeller struts with an interval of about three 
months between the accidents. Of course, it may not be right 
to attribute this altogether to the wiggling movement of the 
stern previously mentioned; but there can be no doubt that it 
may have been a factor of no small amount in causing the 
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in comparison with the formula results. With horizontal struts 
the case is reversed—that is, in the majority of cases the formula 
gives a slightly increased area over the actual brackets, except 
in the case of battleships and cruisers. This is probably ac- 
counted for by the fact that in the vertical position, the strut is 
theoretically not subjected to stresses as great as when it is ar- 
ranged horizontally. 

It would be extremely difficult to state theoretically what 
fastening is required through the palms to the shell; but an in- 
vestigation of a great number of struts showed that the propor- 
tion of sectional area of fastenings to area of strut arm ranged 
from 0.4 to 0.55, and the writer is of the opinion that 0.5 would 
be a very good proportion for rivet or bolt area, and one that 
should give an ample margin of strength, as the stresses which 
these have to bear do not appear to be excessive. 

In conclusion, it may be stated that the author has applied 


this formula for the past eight years to the determination of the 
propeller struts of a great number of vessels, in which the 
factors varied to the extremes found in such vessels as pinnaces, 
destroyers, scouts, yachts, freighters and liners. The table 
given will show how the results in these cases would have com- 
pared with everyday practice, had the scantlings been assumed 
in the ordinary way, the probability being that in applying the 
formula a considerable saving in weight would have been 
effected. 


SECTION IN WAY OF STRUT 


STRUTS FOR THE PROPELLER SHAFTS ON A TWIN-SCREW FREIGHT STEAMER. 


fracture. The original struts of this destroyer were tapered 
from 7 by 1% inches to 9 by 1% inches with a minimum sec- 
tional area, where they: broke, of 8 square inches. It will be 
seen on reference to ship No. 28 in the table of dimensions, that, 
by the formula given, these struts should have been 29.8 square 
inches, and of section 12.6 by 3.1 inches. ‘The other cases in 
which there is a great difference between actual struts and the 
formula are Nos, 4 and 30, and in each of these vessels there is 
no doubt that the struts are dangerously near the breaking 
point, the extreme frailty of the arms being quite observable on 
the ship. 

In support of the statement that in many cases the area of 
propeller strut arms is assumed without due consideration, at- 
tention is directed to Nos. 1 and 2 in the table of dimensions, 
where it is shown that in almost similar cruisers a difference 
amounting to 75 percent is observed between the two vessels, 
showing that, as the lighter strut has performed its work satis- 
factorily on service, a weight of about 23,000 pounds of cast 
steel has been sacrificed by the builder, and its equivalent lost 
in ammunition space. This is not an isolated case, and it is 
borne out by many examples. 

An interesting point to be noted in comparing the arms of 
struts required for single-screw vessels, where these are fitted 
vertically, is the much smaller area which the actual struts have 


United States Shipbuilding in April and May. 


The report of the Bureau of Navigation for the month of 
April records the construction of 90 vessels amounting to 53,100 
gross tons, or an average of 590 tons. Of this total, 16 vessels, 
aggregating 49,183 tons, or an average of 3,074, are steel 
steamers. For the first time in many months the two largest 
vessels in the list are intended for ocean service, they being the 
Mexican of 8,579 tons, belonging to the American Hawaiian 
Steamship Company, and the Antilles of 6,878 tons, intended 
for the Southern Pacifie service between New York and New 
Orleans. Three other steamers on the list exceed 6,500 tons, 
all being on the Great Lakes. 

Returns for May make a much poorer showing, the construc- 
tion being only 27,161 tons in 107 vessels. Seven of these were 
steel steamers, accounting for 20,052 tons, or an average of 2,865 
gross tons. ‘The three largest vessels are, as usual, upon the 
Great Lakes, and make a total of 16,276 tons, or an average of 
5,425. 

The total construction of steamers, sailing vessels and unrigged 
vessels during eleven months ending May 31, 1907, amounted to 
430,828 gross tons, as compared with 380,400 tons during the cor- 
responding period of 1906, and a total of 393,201 tons for the en- 
tire year 1906. The present figure is greater than that for the 
entire year 1902, which was a high-water mark. 
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Steamships in the American-Foreign Trade. 

One of our contemporaries publishes periodically the move- 
ments of all steamers engaged in the “foreign trade” to and from 
New York. Analyzing the tables of nationalities and tonnages, we 
find some very interesting results. The list’ published in the 
middle of May shows a total of 545 such steamers, aggregating 
2,685,625 gross tons. Of this total, only 36 steamers, amounting to 
180,634 tons, fly the American flag, while Great Britain is rep- 
resented by practically one-half of the total, having 266 steamers, 
aggregating 1,303,333 tons. Second rank is held by Germany with 
93 vessels, amounting to 592,549 tons. Other nations have smaller 
tonnages, and, with the exception of Norway, which has 41 

steamers to 36 for the United States, the numbers are all smaller 
than for the three above mentioned. ‘The results are shown 
below: 


Gross Percent Mean 

Flag. Number. Tonnage. of total. size. 
Greatebritainmeeeeneeee 266 1,303,333 48.6 4,900 
(GEPEHIN, Sodoadno0000000 03 502,549 22.1 6,371 
United States .......... 36 180,634 6.7 5,018 
Wtalyanniencnscla tea nee 25 116,541 4.3 4,662 
Esra nee dae sicyeinet meen 18 . 113,747 4.2 6,319 
yaloslkyral Gascosacosenecdc 19 95,853 3.6 5,045 
INGEN AOR bacaptoticc dd 4I 82,733 3.1 2,018 
JDYSNEES Go0500000000006 9 53,191 2.0 5,910 
INICIO ER aigeei Gonema onion 8 31,164 1.2 3,807 
LIEGE eames soecon: 5 29,316 1.1 5,863 
Gubalea-cuicnn cence II 26,269 1.0 2,388 
Sporn, Sse oqsaseeemdneaee 5 25,089 0.9 5,018 
RON Gosovands00006 4 24,802 0.9 6,201 
Swed erigimereretrcc eet tiae 2 3,046 O.I 1,073 
Braz leery ci eerie 2 3,710 0.1 1,855 
Porticalieereeecaraorcan: I 2,744 0.1 2,744 
Thotalmeemeessny ens 545 2,685,625 100.0 4,928 


Analyzing still further, with regard to sizes of ships engaged 
in this traffic, it is seen that the greater part of the British pre- 
ponderance consists in vessels between 3,000 and 5,000 tons 
gross, there being 158 such ships, aggregating 636,767 tons, or 
an average of 4,030. ‘This compares with 27 for Germany and 
9 for the United States, under the same classification. When it 
comes to the largest size of ships, those above 10,000 tons gross, 
we find that Germany, with 23 vessels, has a lead over Great 
Britain, with 19. ‘The British ships average larger, however, so 


that the German lead in tonnage is much less relatively than in — 
numbers, there being 309,790 tons against 298,660 tons. 

The total steamer movement in the “foreign trade” is seen to 
consist of ships from sixteen different nations. These might be 
placed under three different headings, so far as magnitude of 
operations is concerned. ‘The British and German would con- 
stitute the first class; the American, Italian, French, Dutch and 
Norwegian are in the second class; while the other nine nations, 
none of which has steamers aggregating more than 60,000 tons 
gross engaged in this service, would form the third. The first 
class accounts for 359 vessels, aggregating 1,895,882 tons, or 70.7 
percent of the total. The second class contains 139 vessels, ag- 


gregating 589,508 tons, or 21.9 percent of the total. The third 
class contains 47 vessels, amounting to 200,235 tons, or 7.4 per- 
cent of the total. 


It should be noted in this connection, of 


WO-POLE I5-KILOWATT GENERATOR MOUNTED ON SHAFT WITH CURTIS STEAM TURBINE OPERATING AT 3,000 REVOLUTIONS PER MINUTE. 


course, that the figures given bear no definite relation to the 
steamship entrances or clearances of the port, because no steamer 
is here included more than once, however many times she might 
enter or leave the port. 


Gross Mean 
British Steamers. Number. Tonnage. Percent. size. 
Under 3,000 tons ...... ate, 53 128,881 9.9 2,432 
3,000 to 5,000 tons* ...... 158 636,767 48.9 4,030 
5,000 to 10,000 tons ...... 36 230,025 18.3 6,640 
10,000 tons and over..... 19 208,660 22.0 15,719 
AMIS, SosoodonceeDoO 266 1,303,333 100.0 4,900 
*3 000 to 4,000 tons ...... 72 253,333 19.4 3,519 
*4,000 to 5,000 tons ..... 86 383,434 20.5 4,459 
German Steamers. 
Under 3,000 tons ........ 22 49,601 8.4 2,250 
3,000 to 5,000 tons ...... 27 104,770 17.7 3,880 
5,000 to 10,000 tons .... 21 128,208 21.7 6,109 
10,000 tons and over..... 23 300,790 52.2 13,460 
Lotalsie oe sceneries 03 502,549 100.0 6,371 
American Steamers. 
Whaler BOW) TODS ocoocade 12 26,324 14.6 2,104 
3,000 to 5,000 tons ....... 9 36,246 20.1 4,027 
5,000 to 10,000 tons ...... 10 50,340 32.8 5,934 
10,000 tons and over...... 5 58,724 32.5 11,745 
Totals eeeeeeteoe eee 36 180,634 100.0 5,018 
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None of the Norwegian vessels exceeds 4,500 tons gross. Some 
of the other nations, however, are represented by large ships: 


Tons . .3,000 to 5,000 5,000 to 10,000 10,000 and over. 
ital yaaeerrieers c000 LO S ALOEO 12 = 66,648 
IEHAES og oooocac 4 = 14,660 0) = 55270 BS Aa oy 
Evollandiaaneeeer DS FLIHO) P= Mfrs A= BRAG 
Denmark ...... B= Tso 2 = 18,109 2 = 20,180 
BO RIA, 5 600000 21121784 r= wes 


International Marine Engineering. 


293 


Curtis non-condensing single stage steam turbine is very com- 
pact, occupying a space less than two feet in width, a trifle over 
two feet in height, and 64 inches in length. ‘The speed of this 
outfit is 4,500 revolutions per minute, and it weighs 1,850 pounds. 


The North German Lloyd has ordered an 18-knot passenger 
steamer, to be named George Washington. ‘The dimensions are 
720 by 78 by 54 feet, a draft of 33 feet, displacement of 36,000 


25-KILOWATT HORIZONTAL CURTIS TURBINE SET IN ENGINE ROOM OF HUDSON RIVER STEAMER HENDRICK HUDSON. 


Steam Turbines for Electric Boat Lighting. 

Every modern steamer, whether for ocean travel, lake or river 
service, is now equipped with an electric light and power plant, 
not only for operating the incandescent lamps in the various 
cabins, state rooms and lounging rooms, as well as in the boiler 
room, engine room and every portion of the boat, but also to 
furnish current for electric motors driving auxiliary machinery, 
including ventilating fans, pumps and other apparatus, and on 
ocean steamers refrigerating installations as well. 

Steam turbines have now been developed to such a state of 
perfection that they are employed in place of reciprocating en- 
gines, not only for driving the propellers of channel steamers, 
steam yachts, and river and lake boats, but also the largest ocean 
liners. For the electric lighting and power equipment of modern 
vessels steam turbines are also being utilized successfully, on 
account of the small space they occupy, the high efficiency 
obtained, and the low cost of installation and maintenance. 

The steam turbine and dynamo room of the Hudson River Day 
Line steamer Hendrick Hudson is equipped with two horizontal 
Curtis steam turbines, directly connected to multipolar electrical 
generators supplying a current of 125 volts. and 25 kilowatts 
capacity, and operating at a speed of 3,600 revolutions per 
minute. : 

Another illustration shows a 15-kilowatt Curtis turbine operat- 
ing at a speed of 3,000 revolutions per minute and delivering a 
continuous current of I15 volts, the generator being mounted 
on the shaft with the turbine. 

The 30-kilowatt bi-polar compound wound generator with 


tons and gross tonnage of 27,000. ‘The engines will develop 20,000 
indicated horsepower. ‘The ship is intended to meet the needs of 
those who prefer comfort and elbow room to high speed. 


Progress of Naval Vessels. 


The Bureau of Construction and Repair, Navy Department, 
reports under date of May io, 1907, the following percentage 
of completion of vessels building for the United States Navy: 


Apl.1| May 1 
BATTLESHIPS. a 
Tons Knots 
Nebraska ......| 14,948 | 19 | Moran Brothers Co.........| 99:2 | 99.6 
Biesiesioet eeee| 13,000 17. |Wm, Cramp & Sons........| 81-38] 84.69 
Idaho .:.......| 13,000 17. |Wm. Cramp & Sons........| 73-66} 78.11 
New Hampshire 16.000 | 18 New York Shipbuilding Co..| 64.7 67.9 
South Carolina. | 16,000} 18: | Wm, Cramp & Sons........} 9-38] 11.21 
Michigan .....| 16,000 | 318: |New York Shipbuilding Co..| 11.1 13.1 
ARMORED CRUISERS. 
California .....| 13,680 | 22 | Union Iron Works........-.| 99-6 | 99.6 
South Dakota..| 13,680 22 Union Iron Works..........| 97-1 97.4 
North Carolina.| 14500} 22 Newport News Co..........| 75-81] 78.8 
Montana ......| 14,500 | 22 |Newport News Co..........| 70-92] 72.9 
SCOUT CRUISERS. 
Chester ....-2--]| 3759 24 | Bath Iron Works...........| 71-9 75.58 
Birmingham ...| 3,750 24 | Fore River Shipbuilding Co.| 67.4 70.3 
SAIGM Tosodoodall SYvEO Il) 2 |Fore River Shipbuilding Co.| 68.3 72.1 
SUBMARINE TORPEDO BOATS. i 
Cuttlefish.......) — — Fore River Shipbuilding Co.| 91.5 925 
UIISo 090000000 — | — | Fore River Shipbuilding Co.| 90.6 91.6 
Warantulasree |e — | Fore River Shipbuilding Co.) 92.5 93-5 
OME Ss00000 04 = — Fore River Shipbuilding Co} 90.42] 91.4 
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Marine Propulsion. 

Great changes usually operate slowly, but the last ten 
years have witnessed, along the line of power generation 
and the propulsion of ships, changes which have followed 
one another so rapidly as to make it difficult to keep pace 
with them. For ninety years the only mode of propul- 
sion of ships, other than that furnished by the wind, was 
obtained through the use of reciprocating engines using 
steam as a motive power. ‘Then suddenly there crept 
into notice a new form of prime mover, which, curiously 
enough, was only a development of the oldest form of 
which civilization has any record. In the little Turbinia, 
100 feet long, a steam turbine was placed; and though 
the first few trials were sadly disappointing to those who 
had the matter in charge, yet the developments of the 
next two or three years were of such a startling character 
as to attract the attention of the entire engineering world. 
That was ten years ago. 

About the same time there began to be developed, with 
some degree of success, the internal combustion engine. 
This was by no means a new thing, but it use for marine 
purposes was new. During the last four or five years, 
this form of motor has nfade gigantic strides into public 
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favor, and now is used almost universally where engines 
of less than 300 horsepower are required. 

_The old reciprocating steam engine still continues to 
be built in enormous numbers, and this will be the case 
undoubtedly for many years to come. For certain special 
purposes, however, particularly when weight saving be- 
comes of supreme importance, it will be gradually sup- 
planted by one or the other of the two new forms of 
engine. 

Much speculation has been indulged in with regard to 
the possibilities of gas engines using a fuel formed on 
shipboard by means of a producer gas outfit. Some suc- 
cess has been attained in small sizes with anthracite coal 
as the fuel. Anthracite, however, is expensive and diffi- 
cult to obtain, in comparison with bituminous. More 
than this, it is found in only a few parts of the world; 
indeed, the Pennsylvania fields furnish a very large pro- 
portion of the entire world’s output of this form of coal. 
Experiments are now under way looking to the use of 
bituminous coal in some form of producer, in such a way 
as to furnish the proper quality of gas for use in an in- 
ternal combustion engine. Success along this line will 
be extremely far reaching in its possibilities, because 
bituminous coal of a good quality is to be had all over the 
world, and the quantity available is enormously greater 
than the quantity of anthracite. 

There are four questions operating in the mind of the 
marine engineer when it comes to the fitting on shipboard 
of one or another of these forms of motors. The first 
question, and the one which is perhaps of supreme im- 
portance on shipboard, is that of weight. A second ques- 
tion is of only slightly less importance—that of space. 
The third question has relation fundamentally only to 
ships of war—and that is, smallness of target. This 
third question is tied up in a consideration of lowness of. 
target, and in this way with lowness of center of gravity. 
From this point of view, the question becomes one of 
stability, and as such affects mercantile ships as well as 
warships. ‘The fourth question is concerned with fuel 
consumption, and hence with economy of operation. 

The subject of weight is one of the most vexing before 
the naval architect. On certain specified dimensions he 
has only a certain total allotment of weight, out of which 
must come the hull and all its fittings; the entire ma- 
chinery plant and fuel; the equipment of the ship and 
the stores. In addition to this, a warship carries certain 
weights of battery and armor; while a merchant ship 
carries cargo and passengers. ‘There is always a demand 
upon the designer to get everything down to the lowest 
possible weight consistent with safety. The requirements 
of the various departments are of an ever increasing na- 
ture, whether the structure be intended for naval or for 
commercial use. When, therefore, it is possible to make 
use of any device which, without detrimental features 
along other lines, and without increase in cost, will per- 
mit a considerable reduction in the weight allotted to this 
particular portion of the ship’s entity, the naval architect 
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is quick to seize upon it, and to make the best use of it 
possible. 

The watertube boiler was the first of the great weight 
saving appliances of recent years. This has been adopted 
exclusively in naval service, and, although its hold upon 
the mercantile marine is as yet but slight, it is certain 
that this form of steam generator must soon begin to 
supplant its older, heavier and more cumbersome rival. 
The steam turbine again offered advantages with regard 
to weight saving. The entire machinery plant of the 
Turbinia, which developed about 2,200 horsepower, rep- 
resents a weight of only 22 tons. This gives 100 horse- 
power per ton, as compared with about 50 in the most 
approved type of reciprocating steam engines of similar 
size and design, for corresponding work. It is said that 
in larger sizes the turbine does not offer relatively so 
great an advantage in weight saving; but the fact re- 
mains that it does offer a considerable saving, and fur- 
ther that, being more flexible in operation than the re- 
ciprocating engine, it has a higher overload capacity, and 
hence can be relied upon with more certainty for giving 
extra power when needed. 

The internal combustion engine offers little advantage 
over the reciprocating steam engine, so far as weight 
is concerned. As, however, it requires no boiler, it will 
be seen that the entire machinery plant has been very 
greatly reduced in weight. When it comes to a question 
of producer gas equipment, we have the producer to off- 
set the boiler. But it appears that, for a given power, 
the producer would weigh much less than the corres- 
ponding boiler, and here again we have an advantage in 
weight. 

By generating steam at a higher pressure, the water- 
tube boiler furnishes power with a smaller demand upon 
space than is the case with the old cylindrical boiler. The 
steam turbine requires less space than the reciprocating 
engine of similar power, though the advantage in this 
case is mainly with regard to height. The gas engine 
offers little advantage in this respect except from the 
doing away with the boiler. The producer gas outfit per- 
mits some saving in space, as well as in weight. 

When it comes to the reduction of the target and the 
lowering of the center of gravity of the steam outfit, 
there is not very much choice between the watertube 
boiler and the Scotch boiler, but what little difference 
does exist, lies perhaps in favor of the watertube type. 
The steam turbine, however, offers very great advan- 
tages in this direction, because its entire mass is centered 
around the shaft, and the height is consequently very 
much less than in the case of the reciprocating engine. 
Not only this, but the center of gravity is still further 
lowered on account of the absence of heavy cylinders in 
the highest portion of the engine. The gas engine, being 
usually quicker running that the reciprocating steam 
engine, has a shorter stroke for the same power, and is, 
therefore, a lower structure, with consequent advantages 
along the line of stability. 
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Consumption of fuel and economy in operation is the 
point where commercialism enters into the problem; 
and it is needless to say that this is the one point of su- 
preme importance in all marine structures, except those 
devoted to warlike purposes. It is this question of 
economy which has kept the Scotch cylindrical boiler in 
use in commercial fleets long after it has been relegated 
to the past in warships. This is because the watertube 
boiler has not yet thoroughly demonstrated that it can 
be operated, year in and year out, at the same expense 
for fuel, attendance, repairs and general upkeep as can 
the tank boiler. Until it can compare favorably in this 
respect with its predecessor, it cannot hope to make very 
heavy inroads into the commercial field. Signs are not 
wanting, however, that it will be only a short time before 
these inroads begin in earnest. 

For high speeds it seems to have been demonstrated 
pretty conclusively that the steam turbine is the peer, if 
not the superior, of the piston engine, so far as fuel con- 
sumption is concerned. Certainty and reliability of action 
are also not wanting, and it seems to be incontestable 
that the requirements of the turbine for attendance, and 
for such items as oil and waste, are far below those of its 
predecessor. For lower speeds, the turbine is not so well 
adapted. 

With the gas engine we are confronted by a different 
sort of a proposition. Thorough reliability does not yet 
appear to have been reached in most types. The question 
of economy of operation can here be measured only by 
monetary comparisons, because of the radically different 
characters of the fuels employed. With the producer 
gas outfit, however, we again have coal compared with 
coal; and with the two grades of coal equally expensive 
the comparison could be made direct, by taking account 
of the number of pounds of fuel used for a given return 
in horsepower hours. When the bituminous producer 
becomes an accomplished fact this sort of comparison 
can be made. At present, however, it is necessary to take 
account of the different grades of coal, and the prices at 
which they can be bought. Even with a disadvantage of 
this sort against it, however, the producer outfit, in such 
small installations as have yet been placed upon the 
market makes a splendid showing, and further advances 
are to be looked for in the future. 

The article beginning on page 282 takes up a part of 
these questions from the point of view of the purely 
war-machine. It has not yet been seriously proposed to 
fit such an installation as that suggested, but the idea is 
fascinating, and it wants only demonstrated success on 
a large scale to get the project actually under way. 


The Bermuda Races. 

Our congratulations are due, not alone to the winners, 
but to all the participants of the recent New York-Ber- 
muda races of yachts and motor boats, for having given 
evidence anew of the value of soundness in design and 
ruggedness in operation. 
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ENGINEERING SPECIALTIES. 


Improved Pipe Threading and Cutting Off Machine. 


Combination of effects, and proper proportioning of weight 
and strength of the mechanical means to the effects, are the two 
factors which have most powerfully contributed to the present 
unquestioned universal supremacy of American machines and 
machine tools. ‘hese qualities are well illustrated in the im- 


proved Armstrong pipe threading and cutting off machines. Of 
tools which will cut a thread on a piece of pipe, and then allow 
the pipe to be slipped through to the proper length and cut off, 
there are many. None, however, excel this design in compact- 


NUMBER 3. NUMBER 00, 


ness and strength in proportion to the weight. The machines are 
built in five different sizes of large range, from No, 0, taking from 
14 to 2-inch pipe, and weighing 135 pounds, with dies, cutting by 
hand or power; up to the 1,250-pound power machine No. 3, which 
cuts and threads pipe from 1 to.6.inches inclusive. They are also 
available for threading bolts, the No. o machine taking bolts from 
14 inch up to 114 inches in diameter, and thus making a combin- 
ation thread and bolt machine. 

Pipe is gripped in a powerful, self-centering vise, secured by 
lugs to a post, bench or any temporary support in case of Nos. 0 
and oo, and permanently built into the stand in the larger sizes, 
Nos. 1, 14 and 3. Immediately in front of the vise-is the die 
head, carrying a machine counterpart of the Armstrong adjusta- 
ble stock for hand threading, the die being divided into from two 
to eight sections, according to the size of pipe. In the two-jawed 
dies adjustment is made by individual end screws, but in the 
larger sizes, turning a single screw moves all the die sections 
simultaneously. ‘The die head has no gear teeth on the part 
coming in contact with the shell, while a generous bearing insures 
firmness and little wear. In No. 0 machine there is a geared 
spindle in addition to the main driving spindle, so that two 
speeds are provided, enabling small pipe to be threaded very 
quickly when the handle is on the main spindle, and giving less 
speed and more power for pipe from 114 to 2 inches by changing 
the handle to the geared spindle. 

These machines will thread and cut off a quarter-inch pipe in 
two and one-half, and a six-inch pipe in four minutes, with pro- 
portionate time for intermediate sizes. All the gears and bear- 
ings being inclosed in a dustproof oil chamber, perfect lubrica- 
tion is insured, as well as perfect protection from dust, dirt and 
metal chips. 

The compactness, simplicity, small weight, and thorough work- 
manship of the machines has won for them a very large and in- 
creasing market. All sizes up to No. 00, which will cut 4-inch 
pipe, can readily be moved to outside work, and be easily taken 
in and out. Work beyond 4 inches is not found in ordinary out- 
side jobs. Owing to special labor saving machinery and long 
experience in manufacture, the. Armstrong Manufacturing Com- 
pany, of Bridgeport, Conn., has been able to place these machines 
within the reach of anyone having sufficient work to warrant 
their use. 


The Penberthy Automatic Injector. 


This is said to be a perfect re-starting automatic machine, By 
this is meant that when the injector is working, if the current of 
water be suddenly interrupted, as is liable to happen from a sud- 
den jar or jolt (on such apparatus as traction engines or road 
rollers, or in the case of a marine boiler, by the rolling of the 
vessel) this injector will automatically re-establish the current 
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without attention from the attendant. This is one of the features 
that has given the Penberthy a hold among marine engineers 
and traction and threshing engine manufacturers. 

The Penberthy is so constructed as to have but few wearing 
parts, and will last for years with proper care without renewals. 
All parts are interchangeable, however, when required. It is 
placed on the market by the Penberthy Injector Company, of 
Detroit, Michigan. 


Damaged Propelier Blades. 


These propeller blades were taken by the salvage company off 
the steamship Yeoman of the Harrison Line, which was wrecked 
off the Spanish coast. ‘The photograph shows the tenacity of 
the bronze used in the manufacture. The blade that is most 


bent was at the bottom when the ship settled down, and the 
whole weight of the vessel was on this blade. When, however, 
it was taken away, there was no sign of a fracture in it. 

The manufacturers of this propeller were Messrs. Billington 
& Newton, Limited, Longport, Staffordshire. 


JULY, 1907. / 


International Marine Engineering. 


297 


Electric Marine Heaters. 


A line of electric stoves is being placed upon the market by O. 
C. Hawkes, Limited, 69 Aldersgate street, London, E. C., which 
are reported to be of splendid economy. ‘The interior tempera- 
ture is from 400 to 600 degrees Fahrenheit, with a current con- 
sumption amounting to 500 watts, or 24 horsepower. A stove of 
this size is said to have raised in fifteen minutes the temperature 
of a cabin 10 by Io by 8 feet, through a range of 10 degrees 


Fahrenheit. A certain amount of circulation is obtained, because 
the air drawn in at the bottom is emitted at the top of the stove 
at a high temperature, resulting in the heat’s being evenly dis- 
tributed. Heat is generated by resistances other than the ordin- 
ary lamps, and it is said that there is nothing fragile to get out of 
order. As all the electric connections are provided with lock 
nuts, the vibration of the ship has no bad effect. The stoves are 
compact, strong and well protected against the usage they will 
meet on shipboard. 


Stanlock Ventilators. 


The Standard Engineering Company, Limited, 43 Welford 
Road, Leicester, has developed a type of ventilator and heater 
for factory and ship use, in which a unit 18 inches in diameter 
and 7 feet high is used. ‘his is fitted with a fan, which may be 
operated either by a belt with outside power or by a small elec- 
tric motor contained within the apparatus. Each unit is said 
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to circulate 2,000 cubic feet of air per minute, and to condense 
100 pounds of steam per hour when used for both ventilating and 
heating. The power absorbed is said not to exceed % horse- 
power, and as overhead air pipes are dispensed with, a very con- 


siderable economy is claimed. The units are composed of solid 
drawn steel tubes, tested to a pressure of 300 pounds per square 
inch, and for heating can be used with either exhaust steam or 
steam at a pressure of 60 pounds or more. 


A New Line of Watertight Bells, 


The illustration shows one of the new watertight electric 
vibrating bells which have been recently developed by the Holtzer- 
Cabot Electric Company, Brookline, Mass. ‘These bells have been 
especially designed to meet the exacting requirements of the 
United States navy and of marine service in general. The operat- 
ing mechanism is constructed along new lines and is entirely in- 
closed in an absolutely watertight case. Connections may be 
piped in through the top of the case, or led in through a special 


stuffing box. ‘These bells will operate on battery circuits, or on 
voltages from 6 to 220, without external resistance, and without 
sparking at the platinum contacts. 

Under ordinary conditions the current consumption is less tham 
1/10 ampere. ‘The gongs are furnished in sizes ranging from 
3 to 14 inches, are made of heavy bell metal of the best quality, 
and are securely fastened to prevent working loose. ‘The finish 
of the bells may be either black Japan or black oxidized copper. 
This type of bell will stand up under the most severe tests, and 
give general satisfaction wherever installed. 


A New Steam Turbine. 
A reversing turbine, designed primarily for marine use, has 
been patented by Karl P. Hanegl, 4 Brown Place, New York City. 
A small model of this turbine, having a 5-inch wheel, has been 
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brought up to a speed of 4,000 revolutions per minute, and them 
reversed in 3% seconds by the simple expedient of changing the 
direction of the flow of steam from one side to the other. The 
flow of the fluid under pressure is partially axial and partially 
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transverse, the angle of incidence being about 45 degrees. ‘The 
illustration shows that two opposed sets of buckets are mounted 
back to back upon the shaft, and it will be seen that when one 
set is receiving steam the other will be revolving with it; while 
when the steam is shut off from the first set and applied to the 
second in the reverse direction, the rotation will naturally be 
reversed. The illustration shows also how several successive 
sets of buckets are arranged within the single casing. 

One of the important features of this motor is the large fluid 
chamber in which each turbine or piston rotates, and the means 
for regulating by hand the area of the exhaust. Another feature 
is the means of shifting the rotary piston with its double ring of 
blades for reversing, the dotted lines at the left end of the draw- 
ing showing the position assumed under such circumstances. It 
has not yet been feasible to make an economy test on this turbine, 
experiments up to date having been directed solely to the ques- 
tion of complete reversibility. 

The use of such a turbine would in effect substitute the idle 
buckets, as shown, for the idle “astern” turbines in present in- 
stallations, with a probable considerable decrease in weight and 
complexity of parts, as well as in space occupied; while the re- 
versing power could easily be made fully equal to that for going 
ahead, in place of being only a small fraction of the direct power, 
as at present in vogue. 


TECHNICAL PUBLICATIONS. | 


Practical Engineering: A Comprehensive ‘Treatise on Steam 
Machinery and Apparatus, Compressed Air, Refrigerating Ma- 
chinery, Hydraulic, Elevating, Gas and Oil Engines, Turbines, 
etc. Edited by Carl S. Dow, S. B., assisted by expert mechani- 
cal engineers. Size, 634 by 9% inches. Pages, 2,248-++88, in three 
volumes. Illustrations, about 2,500. 1907: Philadelphia, The 
American Text Book Company, and the Historical Publishing 
Company. Price per volume, bound in three-fourths Russia, $5 


(£1-0-6). 

Volume I is divided into fourteen chapters, as follows: Me- 
chanical Engineering; Types of Boilers; Boiler Fittings; Heat; 
Fuels and Combustion; Draft; Mechanical Stokers and Econo- 
mizers; Construction and Design of Boilers; the Boiler Shop and 
Layout of Plates; Corrosion, Incrustation and Boiler Explosions; 
Setting and Testing Boilers; Pipe Fitting; Warming Buildings; 
Operation and History of the Steam Engine. 
prises 714 pages. 

The second volume is divided into thirteen chapters, covering 
respectively: Steam Engine Accessories; Valves and Valve Gears; 
The Steam Engine Indicator; Types of Engines; The Steam Tur- 
bine; Coal and Ash Conveyors; Management and Testing of 
Steam Engines; Steam Power Plants; Pumping Machinery; Hy- 
draulics; Hydraulic Elevators; Marine Boilers and Engines; and 
Crude Oil as Fuel. This volume comprises 761 pages. 

The third volume contains ten chapters and the 29-page index 
to the complete work. The chapters cover respectively: Resist- 
ance of Ships; Locomotive Engines and Boilers; Air Brakes; 
Compressed Air; Gas and Oil Engines; Refrigeration; Questions 
and Answers for Stationary Engineers; Questions and Answers 
in Marine Engineering; in Locomotive Engineering; and Prac- 
tical Electricity. This volume comprises 800 pages of text. 

These works have been prepared in as simple as possible a 
manner consistent with accuracy, and are thoroughly up to date. 
They have been written to give the operating engineer an oppor- 
tunity to study the essentials of mechanical engineering in detail, 
as well as in a broad way; to enable him to become acquainted 
with branches other than his own, and to prepare for new re- 
sponsibilities, 

The sections in which we are especially interested are those 
relating to marine boilers and engines in the second volume; and 
to resistance and propulsion, and queries and answers for marine 
engineers, in the third volume. ‘The questions were prepared 
largely from the pages of this journal, they being a selected list 


This volume com- 


comprising as well as possible all branches of the subject. The 
text matter covering marine engines and boilers takes up the 
subject in general, without going very deeply into detail. It is 
rather a résumé of the subject than a treatise upon it. It is, 
however, entirely up to date, and gives a good general idea of 
the scope of the subject as a whole. 

The subject of resistance and propulsion is taken up in logical 
order, the resistance of ships including a discussion of wetted 
surface, stream lines, wave making resistance and eddy resistance. 
Then the laws of mechanical similitude and of comparison are 
discussed, and also causes affecting the resistance, such as 
change of trim, shallow water and a foul bottom. Propulsion is 
considered under the headings of towing, sailing, hydraulic pro- 
pulsion, paddle wheels and screw propellers, nearly all of the 
discussion of course covering the latter subject. This discus- 
sion covers the geometry of the propeller, interaction between the 
propeller and the ship, considerations of wake, slip and cavita- 
tion, and a description of the screw turbine. Propeller design 
is also given attention. The subject of power is taken up from 
independent estimates, the law of mechanical similitude, and from 
the point of view of the Admiralty coefficient, concluding with a 
discussion of speed trials. : 

Directory of Shipowners, Shipbuilders and Marine Engi- 
neers, 1907. Size, 5 by 8% inches. Pages, 692. Directory Pub- 
lishing Company, 3 Ludgate Circus Buildings, London. Subscrip- 
tion price, 5/-, after publication, 10/-. 

This is a very well compiled directory covering the whole of 
the industry, as its title implies; it is certainly very conveniently 
arranged, and the indexes, of which there are several, are quite 
a special feature of the book, facilitating reference to every detail 
in the volume. Apparently great care has been taken to make 
the directory as useful as possible, and it certainly serves the 
purpose of being a thorough guide to who’s who, and what’s 
what, in the shipowning and shipbuilding world. 

Bureau Veritas: Rules and Regulations for the Building and 
Classification of Sailing Yachts, Wood, Composite and Steel. 
Size, 9% by 7% inches. Pages, 132. 1907: The Bureau Veritas, 
8 Place de la Bourse, Paris; 155 Fenchurch street, London, E. C.; 
17 State street, New York. Price, $1.50 (6/-). 

This work covers rules up to date compiled to meet the de- 
mands of yachtsmen and yacht builders, with due regard to in- 
ternational rating and classes. It covers the subject of sailing 
yachts of all characters from ratings of 5 meters (16.4 feet) to 
23 meters (75.4 feet) and takes up the subject in their regular 
method for designating the scantling members of vessels. It is 
provided with the usual tables, giving sectional areas and other 
dimensions required under the several classifications of members 
of the hull, while the equipment is given adequate treatment in 
other tables and sections of the rules. 

In addition to the rules and tables, there is given a complete 
directory of the Bureau Veritas, including the administrative 
departments and the surveyors and agents all over the world. 
The latter are grouped geographically. A complete index makes 
the work very handy for reference. 


Shipbuilding at Nagasaki. 


The Mitsu Bishi Dock Yard & Engine Works of Nagasaki had 
a very prosperous business in 1906. The workmen numbered 
8,946. Many important additions and extensions to the facilities 
of the yard were required, among the most notable improvements 
being the building of large shops to manufacture marine steam 
turbines and turbo generators. 

During the year there were built six steamers, four torpedo 
boat destroyers, and one steel caisson for a dry-dock. The steam- 
ers aggregated 12,890 tons gross, and 12,449 horsepower. At the 
beginning of 1907 there were under construction a destroyer and 
a dispatch boat for the Japanese government, and seven steam- 
ships of an aggregate of 64,340 gross tons. 
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QUERIES AND ANSWERS. 


All reasonable questions concerning marine engineering received 
from and signed by subscribers will be answered by the Editor in 
this column. All communications must bear the name and address 
of the writer. 


Q. 379.—For an amateur designing a launch would not the following 
method be a good check on drawing and figures, also an accurate way of 
determining the form of boat to give the best results? 

Take for example a launch 35 feet over all. Construct a full model 
on any convenient scale, say 34 inch to the foot, which would be one- 
sixteenth actual size, making the model 2634 inches over all. If the 
weight of the model equals one-sixteenth of the weight of the hull and 
house of the actual boat, and weights of lead or iron be placed in the 
model in their respective positions to represent the engine, propeller, rud- 
der, fuel, etc., would this show sufficiently accurately the way the boat 
would set in the water? 

(2) In towing models through tne water of a tank to determine the 
best form of lines, where is the pull applied on the model? 19, (Going 


A.—If you make your model on a scale of 34-inch to 1 foot, or 
one-sixteenth size, the weight of the model will be not one- 
sixteenth the weight of the hull of the actual boat, but the cube 
of one-sixteenth or 1/4096. In other words: if it should happen 
that the boat itself weighs 20,480 pounds, then the model should 
weigh 5 pounds, in order to be immersed in water to a corres- 
ponding draft. Each of these figures might be assumed to be the 
final weight, with all machinery and everything on board. 

If the weight of the model is correctly proportioned to the 
weight of the hull of the boat, then small weights of lead or, as 
is sometimes convenient, sand or shot, could be placed in the 
model in proper position to represent the engine and other 
weights which the boat would carry; and if these weights were 
accurately figured with regard to weight, and accurately placed 
in the model, then the resulting trim of the model ought to show 
what might be expected in the boat. 

(2) The pull is usually applied at a point between the bow 
and the stern of the model, and distant from the bow about one- 
fifth the length of the model. Means should be applied so that 
the direction of this pull would be uniformly forward, and that 
there should be no constraint in a vertical direction. ‘This is due 
to the fact that a model in running follows the performance of 
the boat in running, in that it assumes a trim to suit its form, 
and the conformation of the waves which its motion sets up. 

In towing models, it is well to remember that the speed of the 
model is related to the corresponding speed of the boat as the 
square roots of the respective lengths. For the case in question, 
the length ratio is I to 16; the speed ratio would therefore be 1 
to 4. A speed of four miles per hour with the model would rep- 
resent a speed of sixteen miles per hour with the boat. 

Q. 380.—The question came up some time ago to design a Scotch marine 
boiler with the following dimensions: inside diameter of shell, 144 inches; 
length over all, 144 inches; working pressure, 125 pounds; longitudinal 
seams to be butt jointed with straps in and outside, and triple riveted; 
tensile strength of shell to be 60,000 pounds. 

Rule for thickness:of cylindrical shell according to United States In- 
spection Law: 

Multiply one-sixth of the lowest tensile strength found stamped on 
any plate in the cylindrical shell by the thickness—expressed in inches or 
parts of an inch—of the thinnest plate in the same cylindrical shell, and 
divide by the radius or half diameter—also expressed in inches—and the 
result will be the pressure allowable per square inch of surface for single 
riveting; to which add 20 percent for double riveting, when all the rivet 
holes in the shell of such boiler have been “fairly drilled’? and no part 
of such holes has been punched. 


Now 1/6 of the tensile strength for single riveting + 20 percent for 
double riveting is 
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Then, according. to the United States rule, there would be one-fifth (1/5) 
of the tensile strength for double riveting. 
Then,a shell 34 inch thick would be suitable for 
60,009 X 0.75 
5 X 


According to the inspector’s figuring, this boiler would be permitted 
only 124 pounds, his figuring being as follows: 


ee aS OBS 104.16666666666 + .,+ . 


72 
20 percent of 104.16666666666 
0.2 20.83333333333 + - + - 
124.99999999999 + . + . 

As the inspectors do not allow for any fraction, this boiler is allowed 
only 124 pounds steam pressure instead of 125 pounds, as should be 
mathematically, according to United States rule. _ 

Another way of figuring, so as to follow the United States rule exactly, 
is as follows: 


5 x _ @ EE 


= 125 pounds. 


60,000 X 0,75 


6 Same = 1041/6 = 104 5/30 

20 percent of 104 = 20 8/Io = 20 24/30 

20 st ee / Om VA) = 1/30 
Iz4 30/30 = 125 pounds 


Please let me hear your opinion in this particular case, My Vo 

A.—The inspector who gave the figuring quoted has given an- 
other example of the sort of “pig headedness” developed by 
official red tape. The figuring as worked out originally, show- 
ing the boiler suitable for a pressure of 125 pounds per square 
inch, is absolutely correct, as is shown in the last calculation 
given. If a little more attention had been given by the in- 
spector to the actual facts of the case, and a little less to the idea 
that the thing would have to be figured out in just one way and no 
other, his result would have agreed with that given by our cor- 
respondent. Again, if his decimals had been carried out to 
their actual limit—a proposition without possibility, and interest- 
ing only from an academic viewpoint—he would have obtained 
the same correct result, viz., 125 pounds per square inch. 


Obituary. 

John A. Walker, vice-president and treasurer of the Joseph 
Dixon Crucible Company, died May 23. He was born in New 
York, September 22, 1837, and became connected with Joseph 
Dixon & Company in 1867. His life has since been successfully 
devoted to the exploitation of graphite. 


SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 


American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, D. C. 


847,320. FOLDING MUSHROOM ANCHOR. CHARLES E. CRANE, 
LAKE CITY, MINN. 

Absiract.—It is the object of this invention to provide a mushroom 
anchor arranged with a jointed shank, so that the bowl of the anchor may 
be folded in juxtaposition with the shank, so that the anchor may be con- 
veniently stored upon the deck of the vessel, or slung alongside in the 
usual manner of slinging anchors; and to provide such a mushroom anchor 
that it may be laid upon the deck of the vessel and will’ not move upon 
the periphery of the bowl, to damage the vessel and articles upon the 


deck. Three claims. 

847,677. SHIP CONSTRUCTION. GEORGE W. MAYTHAM, 
BUFFALO, N. Y. 

Claim 1.—A ship having a series of hoppers in its hold and diagonal 
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bars extending from the bottom of the hold to the deck on which the 
inclined sides of the hoppers are supported, said bars being arranged in 
pais and the bars of each pair being inclined in opposite directions. Nine 
claims. 
847,961. PROPELLER WHEEL. JOSEPH DE LA MAR, NEW YORK. 
Claim 1.—A propeller wheel, comprising a shaft having thereon a 


spirally-formed rib, both ends of which are rigidly secured thereto, and 
having blades thereon. «aight claims. 
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848,872. SUBMARINE OR SUBMERGIBLE BOAT. THEODORUS 
S. BAILEY AND LAWRENCE Y. SPEAR, QUINCY, MASS., AS- 
SIGNORS TO ELECTRIC BOAT COMPANY, BAYONNE, N. J., A 
CORPORATION. 

Claim 1.—A submarine or submergible boat having a submergence-tank, 
the center of volume of whose contents is substantially in vertical aline- 


ment with the center of buoyancy of the immersed portion of the boat, 
said boat having a buoyant chamber so constructed and located that the 
centers of all water-planes passing therethrough shall lie substantially in 
a vertical line passing through the center of volume of the contents of 
said submergence-tank. Six claims. 

848,457. BOAT PROPULSION. HARRY E. GRACE, BALTIMORE, 
MD., ASSIGNOR OF ONE-HALF TO THOMAS F. FITZBERGER, JR., 
BALTIMORE. 4 

Claim.—A boat having a water flume or passageway extending fore and 
aft therethrough and having the forward portion of said flume branched 
to form starboard and port forks which open out through the bow of the 
boat and leave an intervening engine-space, closures for the forward and 
rear ends of the flume and branches thereof, a propeller-shaft extending 
through the stern portion of the flume, and a plurality of propellers 


mounted on said shaft, one operating within the flume and the other in 
rear of the discharge end of the flume, the rear closure being located be- 
tween said propellers, substantially as described. One claim. 

BOAT LOWERING AND DETACHING APPARATUS. 


comprising means for 


Claim 1.—An apparatus for 1 ; i 
including opposite 


lowering and holding a boat 


blocks provided with hooks, tubular casings extending longitudinally of 
the boat and being arranged adjacent the seats so as to serve as hand- 
holds, rods slidable in said casings and projecting from the outer ends 
thereof, the hooks of said blocks being engaged with the projecting end 
portions of said rods, and means for sliding said rods simultaneously. Two 
claims. 

849,378. FLOATING DRY-DOCK. WILLIAM T. DONNELLY, 
BROOKLYN, N. Y. 

Claim 1.—In a floating dry-dock water-inlet means, unrestricted water- 
éutlet means, means for supplying air under pressure to the various com- 


five claims. 

850,034. BOAT. URIAH R. MILLER, SALEM, OHIO. 

Claim 1.—A boat having its bottom provided with a flat forward portion 
and a plurality of transversely-inclined planes connected together by 
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risers narrower than said planes and arranged above the ‘plane of the 
forward portion. Seven claims. 

850,643. APPARATUS FOR TRANSPORTING AND LAUNCHING 
BOATS. JOHN J. HARPAIN, OF THE UNITED STATES NAVY. 

Abstract—The invention relates to apparatus for transporting sub- 
qnarine torpedo boats, so that they may be readily launched at sea when- 
ever desired; and it also relates to means for securing said boats while 
in transport, and to means for supplying said boats with automobile tor- 
pedoes and for storing said torpedoes in a safe and available position. 

A vessel equipped to carry submarine boats is so arranged that these 
boats may be carried in closed chambers, and the chambers may be flooded 
and the boats moved in or out by their own motive power. When the 
vessel is equipped to carry torpedo boats, torpedo magazines adjoining the 
chambers are provided, in which are placed a number of torpedoes, and 
these magazines are so arrangea that the torpedoes may be conveniently 
released and attached to the exterior of the submarine boat. Twenty-nine 
claims. 


British patents compiled by Edwards & Co., chartered patent 
agents and engineers, Chancery Lane Station Chambers, Lon- 


‘don, W. C. 


24,225. PROPELLING AND STEERING SHIPS. A. J. DUDGEON. 

Two or more valves, operated by a lever so that when one valve is 
opened the other is closed, control the turbines propelling a ship. Lost 
motion is provided, to insure the closing of the valves when the lever is 
in the central position. An arrangement of three turbines is described. 
In forward running, the steam from the center turbine is led to the side 
turbines. In maneuvring, only the side turbines are used. The valves 
are operated by a lever and hand-wheel against the action of springs. 
On opening one valve, steam passes to the center turbine. On closing 
this valve and opening the other, steam passes to the side turbines. These 
turbines are controlled by piston valves, which may be operated by a 
starting cugine: Two,sets of lift valves are provided, one for each side 
turbine. 

24,460. CONDENSER. D. A. QUIGGIN. 

Relates to condensers for the exhaust from the auxiliary engines on 
board ship, being particularly applicable to turbine steamers. he con- 
denser is fitted with two stacks of tubes, throush the upper of which 
the main feed is circulated, the lower being supplied with a regulable 
amount of seawater to complete the condensation, and to cool the water 
of condensation sufficiently to allow of efficient filtration before mixing 
it with the main feed. ‘The heated condensing water may be employed 
to supply baths or the like. A perforated division plate may be fitted 
between the compartments, and baffle plates to prolong the path of the 
steam. 

25,384. SHIPS’ FRAMES AND FRAMING. _PALMER’S SHIP- 
BUILDING AND IRON COMPANY, AND A. E. LONG. 

The longitudinal deck girders are made completely continuous, and not 
notched over the deck beams. ‘The transverse beams are. made up of a 


number of divided lengths, fitted between the longitudinals. 
may either be made up of flanged plates, or of partially-flanged plates 
secured by angles. The camber of the deck is an arc of a circle, and the 
girders are set radially, so that all the divided lensths are of the same 
size. The separate tranverse beam pieces are stiffened by longitudinal 
pieces. The deck plating is made flush, so that it may be better adapted 
for covering with corticine. 

25,486. PROPELLING AND STEERING: SHIPS BY SCREW 
PROPELLERS. S. W. JENNINGS. ° 

_The main shaft of a motor boat or other vessel rotates two oppositely 
pitched propellers by means of bevel gearing through an _ intermediate 
hollow shaft. The propellers are carried upon a shaft, rigidly connected 
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to a vertical spindle, which passes through the hollow shaft and bears 
at its lower end upon a bracket, and near, its upper. end upon ball 
bearings. At the upper end of the spindle is a sprocket wheel, con- 
nected by a guided chain to a similar steering wheel secured by ratchet 
gear in the front of the vessel, and to an additional steering wheel, in 
case the other gear is disabled. The hollow shaft also rests in ball bear- 
ings and passes through a short sleeve to avoid leakage. By turning 
the spindle, the propellers can be moved at any angle to the axis of 
the vessel, causing the vessel to turn or even to be driven backwards, 
without reversing the engine. 
27,166. SCREW .PROPELLERS. R. SCHUBERT AND A. BARTH. 
Motor boats and other vessels are fitted with long helicoidal propellers 


on each side of the hull, operated independently by the motors through 
gearing. The propeller surfaces may either be inclined or at right angles 
to the axis of rotation, In conjunction with these propellers, two other 
propellers are fitted at the stern of the vessel, comprising inclined helical 
blades mounted upon conical bosses. 
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FRENCH BATTLESHIPS REPUBLIQUE AND PATRIE. 


BY J. PELTIER. 


The first two battleships of the r900 naval program have 
finished their trials with very satisfactory results. These ships 
have a waterline length of 439 feet, an extreme beam of 79 feet 
7 inches and a draft of 27 feet 5 inches, corresponding with a 
displacement of 14,867 tons. This gives a block coefficient of 
0.543. ‘The frame spacing is 3 feet 10 inches, and the hull below 
the lower of the two protective decks is divided into fourteen 
main watertight compartments, each of which is subdivided into 
smaller compartments, The double bottom extends between 
frames 6 and 94, and up to the lower protective deck plating. 


waterline has a maximum thickness of II inches, tapering to 7; 
the lower edge is 4 inches amidships, and 3 inches at the ends. 
This armor is laid upon double plating, 0.8 inch thick, with a 
teak backing of 3 inches. A light strake of armor between the 
upper protective deck and the gun deck extends from the stem 
to frame 28. ‘Phis is 2!%4 inches thick, and is backed by double 
plating, measuring 1% inch, and 2 inches of teak. 

The lower protective deck is slightly above the load waterline 
at the center of the ship. At the sides, it is 5 feet below the 


waterline, and is connected to the lower edge of the armor belt. 


THE FRENCH BATTLESHIP REPUBLIQUE AT 


In this double bottom are located the liquid fuel tank and the 
fresh water tank. Bilge keels are fitted, with a length of 216 
feet 6 inches. Below the lower protective deck there are on 
each side seven keelsons and stringers. 


PROTECTION, 


The armor belt extends from the stem to frame 108, having a 
total height forward of 18 feet 5 inches; amidships, 12 feet 6 
inches; at the stern, 10 feet 3 inches. ‘The height of this belt 
above the waterline is 7 feet 7 inches astern and amidships, and 
8 feet 7 inches forward. ‘The upper edge of this belt has a max- 
imum thickness of 9% inches, tapering to 6% at the ends; the 


ANCHOR AFTER OFFICIAL TRIAL TRIP. 


This deck has %-inch plates, covered with armor of a_thick- 
ness of 34 inch on the flat and 1% inches on the slopes. The 
upper protective deck is horizontal, and extends from stem to 
stern. It is connected with the upper edge of the belt armor and 
is 34 inch thick. Between the protective decks, and behind the 
armor belt, is a cofferdam extending 4 feet above the waterline, 
and filled with cellulose. Back of this is a passage for inspec- 
tion. At frame No. 108, near the stern, is an athwartship armor 
bulkhead, 8 inches thick, extending between the protective decks. 

All turrets, casemates and the conning tower have armor run- 
ning down to the protective deck, the great bulk of the side of 
the ship above the upper protective deck being unarmored. A 
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conning tower on the forward lower bridge has 12-inch front 
plates, 10-inch rear plates and 8-inch shield. The top is 2 inches 
thick, while the bottom is 1.6 inches. An armored tube, run- 
ning to the communication room below the lower protective 
deck, has an inner diameter of 12 inches, and a thickness of 8 
inches above the upper protective deck, and 1.2 inches below 
same. 

The barbettes for the 12-inch guns measure 4 inches in’ thick- 
ness between the protective decks, and 12 inches from. the upper 
to the gun deck. The forward pair of guns being located on 
the spar deck, the barbette above the gun deck has a thickness 
of 11 inches. The turrets for these guns have front and rear 


BOW VIEW OF PATRIE, SHOWING HOLLOW WATERLINES. 


plates measuring 12.6 inches, with top plates of 3 inches, and 
splinter plates, 314 inches. The 6.4-inch gun barbettes have two 
tubes, of which the exterior, extending from the upper protective 
deck to the spar deck, has a thickness of 0.8 inch. The inner tube 
measures 3 inches thick down to the upper protective deck, and 
1.2 inches between the two decks. The turrets for these guns 
hhave front and rear plates, 6.3 inches; top plates, 1.6 inches; and 
splinter plates, 5 inches. 

The casemates for six of the 6.4-inch guns have outside plating 
of 6.3 inches, and inside plating 4 inches, with floor and top 
plates 0.8 inch. 

BATTERY. 


The main battery includes four 12-inch guns in pairs in turrets 
on the center line forward and aft, and eighteen 6.4-inch guns. 


Six of the latter are in casemates, while twelve are mounted in 
pairs in six turrets on the spar deck. ‘The secondary battery 
includes twenty-four 3-pounder, and three 1-pounder guns. The 
battery is so disposed that the forward and aft fire includes two 
12-inch and ten 6.4-inch guns; while the broadside includes four 
12-inch and nine 6.4-inch guns. 

There are five torpedo tubes, of which two submerged tubes 
are located forward, and pointed 19 degrees respectively on each 
side of the keel line. One tube is aft above the waterline, while 
the other two are abreast the forward 12-inch turret, and fire 
through the upper strake of 2%4-inch armor. 


MACHINERY. 


The ships are propelled by three screws, each actuated by a 
triple expansion four-cylinder engine in a separate watertight 
compartment. The cylinder diameters are respectively 35, 49, 
55 and 55 inches, with a stroke of 41% inches. 

Steam is supplied by twenty-four Niclausse watertube boilers, 
located in three boiler rooms, each served by a separate funnel, 
two groups being forward of the engines and one aft. The 
total grate surface is 1,378 square feet; the heating surface, 
46,049 square feet. This makes a ratio of 33.4 to 1. The 
working pressure is 251 pounds per square inch, reduced to 237 
pounds at the engines. Each boiler contains fifteen elements of 
twenty tubes 8 feet long. ‘These tubes have an exterior dia- 
meter of 3.4 inches, and 3 inches interior. 

There are two sets of evaporating and distilling apparatus, 
with a capacity of 19,000 gallons of water a day. ‘The ship is 
heated throughout by steam. ‘The electric installation includes 
four dynamos with a normal output of I,000 amperes at 83 volts, 
and an overload output of 1,300 amperes at 82 volts. The 
turrets, ammunition hoists, steering gear and boat winches are 
driven by electricity. ‘There are twelve electric fans for venti- 
lating, with a combined capacity of 1,700,000 cubic feet of air 
per hour. ‘There are six 24-inch searchlights; two located for- 
ward; two aft and one on each mast. ‘These require 75 amperes. 

The normal coal supply of 900 tons may be increased when 
necessary to 1,850. This gives a steaming radius at Io knots 
estimated at 4,200 miles with normal supply, and 8,500 miles 
with full supply. 

TRIALS. 

The Patrie was tried in August and the République in Sep- 

tember of 1906. 


Répub- 
; Full Speed Trials. Contract. Patrie. lique. 
Number of boilers at work.... 24 24 24 
Grate surface, square feet...... 1,378 1,378 1,378 
IGE Dee eae PLC SINR Oo 17,500 19,859 19,626 
Consumption of coal in pounds: 
per horsepower hour........ set 1.825 Hee 
per square foot of grate..... 24.6 23.5 23.9 
Average speed for four hours.. 18 19.125 19.15 
ANdimiraltyaconstantenemereenert 201 213 216.5 
Normal steaming radius....... 1,048 
Twenty-four Hour Natural 
Draft Trial. 
Number of boilers... 35.5. -4-4- 24 24 22 
1a cs ee eae es eyed opty alc amuse er 00 6 10,000 11,660 10,965 
Coal consumption per I. H. P.. 1.65 1.58 1.56 
Meanuspeedita ane aocianecmcniae 16.82 16.74 
Admiralty, constant..........-: bat 247 259 
Normal steaming radius....... a5 1,810 1,940 
Low Speed Consumption Trials. 
Numberlofsboilersseeeere eer 3 3 3 
Gratewarcack ener insane eeree 172 172 172 
IEG aU alee as oli Meticn Sapke soe ob io 1,050 1,233 1,263 
Coal consumption per I. H. P.. 1.54 1.3 1.25 
INGSEVRS GOA oocoooscsccov0ce 7.9 7.8 
Atdimiraltyarconstan tener 242 227 
Normal steaming radius....... 9,780 9,790 
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The official four-hour trial in each case took place in heavy 
weather, which makes the increase in speed of more than a knot 
particularly praiseworthy. 

The Patrie has made further coal consumption trials. With 
the engines operating at 60 revolutions and developing 3,370 I. 
H. P., a speed of 10.4 knots was obtained with a consumption of 
1.44 pounds per horsepower hour. ‘This corresponds with an 
Admiralty coefficient of 202, and a radius with normal coal 
supply of 4,260 nautical miles. With the engines making 76 
revolutions and developing 7,364 horsepower, a speed of 15.2 
knots was obtained with a coal consumption of 1.62 pounds per 
horsepower hour. ‘This corresponds with an Admiralty coef- 


inch guns on the Patric. If the range is reduced to such a point 
that the 6.4-inch guns are effective, the American vessel could 
bring into service her 6-inch guns, there being mounted twelve 
of this size, and eight 8-inch. It is somewhat doubtful, however, 
under ordinary conditions, whether the Patrie could approach 
within such a distance without being so badly damaged by the 
American heavy guns as to be virtually placed out of action. The 
secondary battery on the American ship is immensely superior to 
that of the French, both as to number of guns and as to caliber. 
There are a large number of 3-inch (14-pounder) guns, which 
are very much more powerful than the 3-pounder guns on the 
Patrie. 


THE PATRIE STEAMING AT FULL SPEED AND THROWING UP GREAT VOLUMES OF BOTH 


ficient of 288, and a radius of action with normal coal supply of 
2,530 miles. These results appear to be somewhat discordant. 

In November the République made other trials, one for 
ten hours, at 17,620 horsepower and 18.85 knots, with only 18 
furnaces lighted. The combustion per square foot of grate was 
34 pounds. Another trial with all boilers in use gave the 
same power and speed on a combustion of 23.6 pounds per 
square foot of grate. 

COMPARISON. 

These vessels are of about the same size as the American 
battleship Virginia, which was ordered in the same year. The 
French ships have about the same bunker capacity and average 
full speed, but as the speed is obtained on a lower consumption 
of power, it would appear that the French hull was better 
designed for the attaining of this speed than was the American. 
In this connection it may be noted that the République is 3 
feet 4 inches broader than the American ship, and, as she has 
about the same length, and a greater draft by 3 feet 8 inches, it 
is seen that she has a much finer block coefficient, this being 
0.543 as compared with 0.665 for the Virginia. 

So far as the heavy belt armor is concerned, there is about 
an equality between the two ships; but, when considering the 
entire protective elements, it is seen at once that the American 
vessel, with a high casemate of 6 inches of armor, covering 246 
feet of the central part of the ship, gives much the better result, 
as the portion of the vessel exposed to attack by high explosive 
shells is so much more ably protected. The protection from 
this point of view in the French ship is simply at the stem, the 
idea being to secure ability to steam at high speed, even after a 
severe attack, whereas the American ship, being comparatively 
unprotected above the main belt at this point, would be liable 
to ship a great deal of water. 

The main superiority of the American type consists in her 
armament. Assuming that the 12-inch guns in each case are of 
equal value, it is seen at once that the 8-inch guns of the Vir- 
gimia have a range of destructibility much superior to the 6.4- 


WATER AND SMOKE. 


Electric Safeguards at Sea. 


BY A. S. ATKINSON. 


Each new ship of our-great transatlantic steamship companies 
shows the rapid development and improvement in electrical instal- 
lation for various useful and ornamental purposes; and the recent 
arrival of the Amerika and the Adriatic with electric elevators 
between decks, and submarine signaling systems installed, as well 
as wireless telegraph apparatus, indicates in an important way the 
large part which electricity is playing in shipbuilding. A steam- 
ship to-day is not considered up to date unless its builders make 
the fullest use of electrical appliances, and marine architects ap- 
preciate thoroughly not only the convenience, luxury and useful- 
ness of electrical apparatus for steering, controlling bulkhead 
doors, operating deck winches, heating, lighting, and cooking by 
electricity, but as well the economy of space effected, and safety 
from general fire accidents. 

This latter feature of the subject is a factor that has received a 
good deal of attention from competent marine architects and ex- 
perts. 
at sea to cargoes and ships are divided into two general classes— 


According to the marine insurance companies the dangers 
fire and water. The former danger is reckoned at about 25 per- 
cent, and the latter 75 percent; or, in other words, the dangers 
from storms, heavy seas, and collisions are about three times 
those from fire. Wireless telegraphy, submarine signaling, and 
electrically-operated bulkhead doors are inventions which tend to 
eliminate many of the risks to life and property at sea from 
water; but the danger from fire is still a factor which counts 
strongly with those who engage in carrying highly combustible 
materials from port to port. 

The extensive introduction of electricity on modern ships has 
tended to eliminate many of the old fire risks, and like all im- 
provements, it has added a danger all its own, when the system 
is not properly installed. The electrical fire hazard at sea is thus 
a real danger which has induced marine architects to make pro- 
vision against risks of this character. ‘The electric wiring of a 
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ship is an intricate piece of work, requiring unusual expert knowl- 
edge of the subject. Marine insurance companies have lately 
taken up the subject, and new rules for the guidance of those 
engaged in the work are in the course of preparation. An ex- 
amination of many of the old boats for sound and river use, and 
a few of the older class of ocean steamers, shows that fires started 
from electrical sources are due almost entirely to carelessness, 
ignorance, or the use of obsolete methods of wiring. In develop- 
ing new systems and appliances for ships, inventors in too many 
cases have overlooked the question of danger, and the electrician 
has had to adapt them to practical use so that risks by fire are 
eliminated. 


The wires of a ship represent an intricate network of nerves. 
The-placing of these wires so that they will not cross and cause 
short circuiting is of prime importance. Marine underwriters re- 
quire that all wires on shipboard be doubly insulated, and carried, 
so far as possible, in metal tubes. Experience has shown that in- 
sulation of electric wires deteriorates quicker on shipboard than 
in buildings, owing to the corroding effect of salt air and water. 
Most of the wires used on such steamers as the Amerika are 
carried either in rigid and watertight iron conduits, or in flexible 
metallic or armored conduits. The. electrical experts adopted 
these methods, owing to the risks of fire that come from collis- 
ions and other mishaps at sea. A slight collision that staves in 
the forward bulkhead might cause a short circuit of wires con- 
trolling the cperation of the doors, unless carefully protected, and 
thus start a fire. A number of cases have occurred at sea where 
fires of electrical origin were started through slight mishaps in 
encountering unusually heavy seas. The destruction of parts of 
the forward partitions through the violent shocks have exposed 
improperly protected electric wires, so that short circuiting natu- 
rally followed. On shipboard to-day the very best rubber for in- 
sulation is used, and also every safety appliance that has proved 
of value. 


The construction of the dynamo room and machinery on large 
ships is of special importance and interest. Recognizing the 
dynamo room as the possible source of risks by fire, the marine 
architects have sought to eliminate so far as possible all factors 
of danger. The compartments are rendered entirely fireproof. 
They are lecated as far from the coal bunkers and cargo com- 
partments as conditions permit, so that any escaping gases from 
the coal must traverse a long distance to reach the electrical ma- 
chinery. The rooms are completely inclosed in fireproof parti- 
tions, with no possible connection with other parts of the ship 
except through the doors, which are waterproof and airproof. In 
addition to this, the fuses of all the switchboards are inclosed 
either in fiber or glass tubes, so that any flashing or blowing out 
of fuses cannot possibly start a fire, even though the air of the 
room is surcharged with coal or other inflammable gas. ‘There 
is not a particle of wood employed in the dynamo room, and the 
place is as near perfection as science can render it. 


Greater flexibility of wires is required on shipboard than on 
land, especially at what are called working joints of the vessel. 
At these points the feed wires for heating, cooking or power pur- 
poses must possess a power of flexibility and adaptability quite 
unnecessary on land. A building is firm and solid, and wires once 
installed are seldom injured; but a modern steamer is a floating 
and unstable foundation. In very heavy storms the degree of 
strain and flexibility of the ship is considerable. Wires can 
easily be tern from their fastenings at such moments, at the 
working joints of the vessel, unless provision is made for their 
free action. Heavier insulation and purer rubber are conse- 
quently used to prevent any disruption of the insulation, and a 
lead covering is usually employed to protect the heavy feed wires 
at the points where the strain is the greatest. In tests instituted 
both in American and English shipbuilding yards, it was found 
that ordinary collisions might tear the network of wires from 
their fastenings and tangle them up in a mass, without neces- 
sarily destroying the insulation and uncovering the wires to a 
dangerous degree. The high art of insulation and installation of 


the wires on a modern ship is consequently one that illustrates 
better than anything else the strides made in recent years in 
eliminating the electrical fire hazard. 

The installation of fire alarm systerns on modern high class 
steamers is a further development of the electrical art that is 
particularly interesting at this time. The danger of fire at sea 
is half controlled if the source of it can be discovered at the very 
beginning. If it starts in the cargo it is a simple matter to-day 
to either extinguish it altogether, or to smother it in one compart- 
ment by closing the bulkhead doors. Thus a steamer may carry 
a fire in one compartment for a week, without greatly risking the 
lives of the crew or total destruction of the cargo. But to accom- 
plish this, the fire must be discovered early, and proper precau- 
tions taken to limit its spread. 

The need of instant fire alarms is more important at sea than 
on land. Efforts have been repeatedly made to devise some sys- 
tem to accomplish this. The use of the thermostat on shipboard 
has had this object in view. ‘This has partially solved the prob- 
lem, and a good many cargo ships have been equipped with the 
thermostat system of fire alarm, but the fact that it does not 
always work has proved its weak point. Marine underwriters 
have established certain rules for the installation of this system, 
but even with these precautions, fires have sometimes got under 
a good deal of headway in ships’ holds before the alarm was 
given. This may be due to some slight derangement of the 
mechanism or to poor installation, which permits dust, moisture 
or acid corrosion to injure the spring whose expansion sets oft 
the alarm, 

The question of an adequate electrical fire alarm on shipboard 
has been one that has long attracted the attention of scientists. 
Such a system would have to be as perfect and dependable in its 
operations as the signaling and telephone system. It has been 
proposed to unite the two, so that the fire alarm system could not 
get out of order without interfering with the telephone and sig- 
naling system, thus automatically announcing the trouble before 
an emergency occurred that might cause irreparable harm. 

One electrical fire alarm method now being tested on shipboard 
consists of wires distributed over the vessel in such a way that 
any sudden overheating of the parts will cause all the connecting 
bells to ring until the circuit is shut off by human interference. 
The system is absolutely waterproof, so that if a fire was started 
where the wires were partly submerged, as in the case of a col- 
lision, the alarm would still be given. The wires for this fire 
alarm system consist of a central core or conductor incased in a 
fusible metal which softens under heat, and expands so that it 
comes into contact with a copper sheath to close the circuit. The 
whole is inclosed in a copper tube, the inner surface of which 
forms the second conduttor of the closed circuit. 


Every part of this copper tube is supposed to be a reliable 
thermostat, very sensitive to temperature, and affected when the 
heat reaches a point just below that sufficient to cause ignition of 
ordinary material. If the cargo of a ship generates heat to the 
danger point of ignition, the fusible metal is softened and ex- 
panded so that the electrical circuit is closed. The closing of the 
circuit immediately rings bells in different parts of the ship, and 
they continue to ring until the fire is discovered, and proper steps 
taken to extinguish it. 

The application of this system to ships which carry cotton, coal, 
oil, and other materials of a dangerous character is quite patent. 
The wires run in coal bunkers, near ash bins, elevator shafts, and 
cargo holds would serve to give ample warning of rising tem- 
perature. It is even proposed to bury the wires in inflammable 
and combustible cargoes and coal bunkers, to warn the crew of 
any sudden internal combustion below decks. The wires are 
made of standard sizes, so that they will be set off at any degree 
of temperature from 160 to 370 degrees Fahrenheit. When the 
temperature of a room or coal bunker rises to the point at which 
the wire is designed to operate, the circuit is instantly closed, 
and the fusible metal forms a permanent seal, until removed. 

Such a continuous thermostat makes it possible to wire every 
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vulnerable part of the ship, from the cabin and engine room to 
the coal bunkers and cargo hold, so that an incipient fire can be 
detected before it has actually started into flame. So far, this 
system has not been improved to the point where the alarm 
indicates the exact location of the fire. It is only by examining 
the different parts of the exposed wire to find the break that it is 
possible to localize the trouble. On ships where the telephone 
and signaling systems are in use, the fire alarm wires can be 
used so that they will perform double service. The rising of 
temperature beyond the point of safety in any part of the ship 
would thus cause all of the call and telephone bells to ring con- 
tinuously. | 

Coal fires on ships, caused by spontaneous combustion, have 
been responsible for some of the worst losses at sea, and a fire 
once started below in the coal is the most difficult to reach and 
control. The hold of the ordinary ocean steamer or man-of-war 
is filled with coal to a depth of twenty or twenty-five feet, and the 
movement of the vessel causes this to pack so hard that it is 
almost a solid mass. Combustion usually begins a few feet from 
the bottom of this coal pit. The heat from the boilers and fur- 
naces frequently raises the temperature in the coal bunkers to 
such a point that spontaneous combustion is easily started. On 
a modern warship the coal bunkers can be flooded with water 
to protect the powder magazines from explosion, and on merchant 
vessels the bunkers can be closed so tightly that the fire is 
smothered for lack of oxygen. But in either case an early 
fire alarm is the most important protective step that can be in- 
stituted. The most modern fire fighting apparatus and drilled 
crews are helpless in face of a fire at sea that has gained con- 
siderable headway before being discovered. 

Marine insurance underwriters make rebates to vessels, ac- 
cording to the value of their equipment of fire fighting apparatus 
and fire alarms. The ship telephone and electrical signaling ap- 
paratus figure as important factors in the adjustment of insurance 
rates. Both of these systems are considered as protective fire sys- 
tems which tend to limit risks. The perfect system of telephonic 
communication established over a ship keeps the crew and offi- 
cers in such close touch that an outbreak of fire is quickly dis- 
covered and reported. Likewise the use of the electrical bulk- 
head door control is considered in the adjustment of insurance 
rates, for the necessity of quick action in smothering a fire in a 
single compartment is recognized as a great protective feature. 
More recently the use of wireless telegraphy on shipboard has 
come in for a share of attention from underwriters. A ship on 
fire at sea can signal her distress to the shore or other ships, so 
that help could be quickly rendered. A fire breaking out on a 
steamer several hundred miles at sea might not prove disastrous, 
for fire-fighting sea-worthy tugs are held in readiness at most of 
our ports to respond to such emergency calls. 

In other words, electricity in its various forms has greatly 
lessened the danger of fire at sea, and the constant improvements 
in this direction tend more and more to make nearly all other 
forms of fire alarm and control obsolete. The marine architect 
appreciates this so well that every ship that comes off the stocks 
employs electricity more fully and completely than any of its 
predecessors. i 


The New Steamship Roanoke. 


The trial trip of the finely modelled, clipper stemmed steamer 
Roanoke, which took place on March 13, adds another large dead- 
weight carrying vessel to the fleets built and controlled by Fur- 
ness, Withy & Company, Limited, and she will be further sup- 
plemented shortly by a sister vessel now being fitted out at the 
Middleton shipyard of the builders, at Hartlepool. The speed 
attained was 11 knots. 

The Roanoke is 387 feet in length, and is built on the shelter 
deck principle, with a tier of beams, taking the highest class in 
British Corporation Register. The deadweight exceeds 7,000 
tons, with a measurement capacity of 413,859 cubic feet, giving 
10,346 tons at 40 cubic feet per ton. The hatches are of large size, 


total water ballast thus available exceeding 2,000 tons. 


allowing of bulky stowage in holds, and the ’tween decks are 
available for the carrying of live cattle. Cellular double bottom is 
arranged all fore and aft, a large deep tank fitted just aft of the 
engine room bulkhead, in addition to the large after peak, being 
available for water ballast. ‘This will enable the vessel, when re- 
quired, to make a light outward Atlantic voyage with safety, the 
She is 
most efficiently ventilated throughout. Special attention has been 
given to all derricks and lifting gear. ‘There are nine powerful 
steam winches, a steam ash hoist, winch condenser, steam heating 
in all ’midship accommodation; and her equipment throughout 
includes all the most modern auxiliaries pertaining to a first- 
class, up-to-date cattle and general cargo steamer. 

These vessels are especially intended for the Rotterdam-Ant- 
werp to Baltimore general trade. The outward cargoes will con- 
sist of pig iron, machinery, Dutch cheese, china clay, dried fish, 
crockery, hides, etc., and the homeward freights will be tobacco, 
grain, wheat, cotton seed, copper, oils, oil cake, sugar, flour, lard, 
tallow, dried apples, provisions, lumber, etc. ; 


A CLIPPER SHIP IN THE BALTIMORE TRADE. 


The engines are of the triple expansion type, with cylinders 25, 
40 and 68 inches in diameter by 48 inches stroke, and are capable 
of indicating 2,000 horsepower at a speed of 70 revolutions per 
minute. The high-pressure cylinder is fitted with a piston valve, 
and the intermediate with a flat slide valve balanced on the Mar- 
tin & Andrews principle; the low-pressure valve is of the double 
ported type. Each cylinder is supported at the front by a cast 
iron column, and at the back by columns cast with the condenser, 
the latter forming part of the framing of the main engines. 
The valve gear is of the ordinary Stephenson link motion type, 
the reversing engine being arranged on the center front column, 
and fitted with a control valve, so that it may be easily manipu- 
lated in either direction. All the shafting is of ingot steel, the 
propeller shaft being fitted with a continuous gun metal liner cast 
in one piece. 

Steam is supplied by three single ended boilers 14, feet 6 inches 
diameter by 11 feet long, working under natural draft, and at a 
pressure of 180 pounds per square inch. 

The engine room auxiliaries are very complete and include a 
thunderbolt governor, feed water filter, winch condenser, evapora- 
tor, steam ash hoist, ete. 

A contemporary humorist has suggested that new American 
battleships should be given such names as the following: Sim- 
ply Fierce, Abonunable, The Linut, Hot Proposition, Perfectly 
Lovely, Outersight, and Nasty. These names were suggested by 
observing the names given to British ships, such as Dreadnought, 
Implacable, Vengeance, Devastation, Terrible, Superb, Foresight, 
and Brilliant. 
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GLIMPSES INTO SOME GERMAN SHIPYARDS. 


BY HAROLD A. EVERETT, S. B. 
BLOHM AND VOSS. 


A representative yard building general merchant steamers from 
300 to 600 feet long is that of Blohm and Voss, at Steinwarder, 
a suburb of Hamburg. This yard was established in 1877, and 
has had rapid and practically continuous growth ever since. 
Located so near to Hamburg, it is but natural that it has a con- 
siderable amount of repair work, and of its several floating docks 
it is seldom that two are vacant at the same time. Wages are 
higher through this section than in any other shipbuilding dis- 
trict in Germany, due to its proximity to a large city; but ma- 
chinery: extensively used, serves as a partial offset, by reducing 
the number of laborers to a minimum. 
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The yard is located on a peninsula which is almost an island, 
and readily adapts itself to the desirable arrangement of having 
building slips located on both sides of a central platers’ depart- 
ment. The yard covers about 37 acres, and employs from 4,500 
to 5,500 men, the majority of whom live in Hamburg. The engine 
department is centrally located in the yard proper, and is close. to 
the river front. 

There are at present five adjoining building slips and one de- 
tached, though this is soon to have another one laid out beside 
it. These two, A and 8B, in the plan, have been located in this de- 
tached position to allow advantage to be taken of the artificial 
inlet from the Elbe river. When launching from the berths C to 
G, the pontoons at the lower ends of the slips are removed, and 


AND Voss, 


the floating fence further out in the river is taken away. A pa- 
trol of tugs then keeps the river clear of shipping, and the ship 
is launched into the river. As it is a very busy place here, a 
launch is always more or less of a vexatious incident, especially 
if there is the slightest hitch. By locating the slips at A and B, 
so they launch into the inlet instead of into the river, a great deal 
of this preparation and expense is avoided. The largest floating 
dock is located in this inlet, and on the bank of it is situated the 
heavy stationary crane. Though a slight tide prevails here, the 
slips extend below the water level as in the Stettin yard, and are 
closed by removable pontoon gates similar to those used in dry- 
docks, apparently a step in advance of the wooden cofferdams 
used in some yards, which have to be torn to pieces at launching. 

This yard has no crane sheds, as all slips are served by elec- 
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trically driven jib cranes, three cranes to a slip, each vertical hav- 
ing two heavy and two light jibs.. All of the topping lifts are made 
fast, a practice almost invariably followed where jib cranes are 
used, owing principally to the added complexity of the adjustable 
topping lift, and the danger of its being carelessly slacked off 
when the crane is loaded. 

Pneumatic tools are largely used, though for riveting they are 
still looked upon with some suspicion. Most of the commetcial 
ships are of the “solid floor on every frame” type, with one or 
two intercostal longitudinals. Apparently no attempt is made to 
have these longitudinals steel tight between the floors, as is done 
in some of the Scotch yards. The electric drive is used practi- 
cally throughout the yard. 
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PLAN OF THE YARD OF THE GERMANIA WERFT, KIEL, GERMANY. 


THE GERMANIA WORKS. 

Undoubtedly the best equipped yard in Germany at the present 
time is Krupp’s Germania Works, at Kiel, on the Baltic Sea. 
This plant was established before 1879, but at that time was taken 
over by a stock company under the name of the Germaniawerit, 
which also took on the engine works at .Egell, near Berlin. 
Owing to the wide separation of the engine and hull departments, 
the yard did not pay, and was sold in 1896 to Friedrich Krupp, 
of Essen. The yard has since been completely remodeled, aid 


now covers about 60% acres, and empioys from 6,000 to 7,000 men 
in combined hull and engine departments. 

The designers were given a free hand when the yard was re- 
constructed, with the result that a large yard was turned out, 
with the newest and most complete equipment money could buy, 
and presumably embodying the best ideas in layout and systems 
of construction evolved up to that time. The yard is probably 
the most expensively equipped in the world, and is intended to 
build anything from a small yacht to the largest transatlantic 


GENERAL VIEW OF THE FOUR COVERED SLIPS AT THE GERMANIA WERFT. 
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TRANSVERSE SECTION THROUGH 


express liner or warship. It is, of course, an open question whether 
the yard can build ships fast enough, and keep sufficiently sup- 
plied with orders, to pay a reasonable return upon the capital 
invested; also whether the Germans are going to succeed in doing 
a thing the British firms long ago abandoned; that is, in profit- 
ably building vessels of widely varying types, with one equipment. 

There are at present seven large slips, with three still larger 
ones proposed. Four of the present ones are covered by sheds 
supporting the crane service, and these are completely glassed in. 
The glass extends to within about 20 feet of the ground on the 
sides, and gives an extremely light, weather proof shed to work 
in, though one which must be very expensive to construct and 
maintain. Every slip is served by four cranes, each of which 
serves a quarter of the ship, taking material from narrow gage 
tracks which extend down the sides of the slips under the arched 
supports of the sheds. The cranes are especially designed with 


FOUR COVERED BUILDING SHEDS OF THE GER MANIA. WERFT, 
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AT KIEL. 


booms on the lifting crabs, in order to overlap on the center lines, 
so that there is no unreachable zone. 

Electric and pneumatic drives are used throughout the yard, 
which has a unique and one of the best plate yard cranes in ex- 
istence. The plate yard is approximately semi-circular, and the 
crane consists of a stationary vertical support, with a horizontal 
girder, nearly 200 feet in length, swinging around it. One end 
of this girder is on the stationary, vertical, pin support, and the 
other is carried by an A-frame support, at right angles to the 
length of the girder. This A-frame support travels over a semi- 
circular track concentric with the stationary support, thus swing- 
ing the horizontal girder to any radial position over the semi- 
circular area. The hoisting crab travels along the girder, and so 
serves any point in the plate yard. The plates are pickled in an 
acid bath to remove mill scale, washed, and dipped into heavy 
oil before erection, but this has not proved entirely satisfactory, 
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PLATE-HANDLING CRANE IN GERMANIA WERFT. 


and may be discontinued. Three outfitting cranes, one of the 
“hammer” type of 150 tons capacity, one of 30 tons, and one of 15 
tons, are on the water front. : 

The hours of labor here differ slightly from those given for 
the Vulcan works, and are from 7 to 9 and 9.30 to 11.45 a.m., and 
12.45 to 5.30 p.m., for the yard. This allows one-half hour for 
breakfast and one hour for dinner, making a ten-hour day, with 
no change in hours on Saturdays. The stopping for breakfast is 
following the British custom, and, as a rule, where the yard does 
not shut down for breakfast, the men are allowed to take a few 
minutes individually, to eat the breakfast they have brought—a 
rather objectionable relaxation of discipline. As in all of Krupp’s 
enterprises, there are model houses, schools, and dining halls con- 
nected with the works, and no money has been spared to obtain 
the best in all lines, perhaps especially noticeable in the technical 
staff, 

There is not the slightest doubt that Germany intends to de- 
velop a strong shipbuilding industry within her own boundaries, 
and to this end the government has aided the shipyards in every 
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ON THE PROTECTIVE DECK OF THE BATTLESHIP HESSEN, IN SLIP III. 


possible way. Large government orders have been placed, all 
articles necessary for shipbuilding are brought into the country 
duty free, and especially is it manifest in the freightage over rail- 
roads. The railroads in Germany are owned and operated by the 
government, and coal and steel for the shipbuilding companies are 
carried at the lowest possible rate, which, of course, means a 
great help to the industry. The contrast between these conditions 
and those at present existing in America is sufficiently great to 
need no comment, Z 


THE INFLUENCE OF MACHINERY ON THE GUN POWER 
OF THE MODERN WARSHIP.* 
BY JAMES MCKECHNIE, F 
THE DIRECT INFLUENCH OF MACHINERY ON GUN POWER. 

This second part of the subject has reference to the mechan- 
ism required for loading, training, elevating, and firing the gun. 
Here there is less speculation, but the problems involved and the 
possibility of differences of opinion make it equally important to 
have an informing discussion. ‘There should be agreement as to 
the requirements of the ordnance machinery, but there may not 
be the same unanimity as to the means adopted to meet the con- 
ditions. Rapidity in hitting and wide radius, alike in training 
and elevation, are the principal conditions to be met. The attain- 
ment of these call for extreme precision in movement and control, 
wide ranges in speed, and absolute reliability in all respects of 
gun mountings. 

This question of reliability must be considered, not only with 
reference to the possible breakage of parts in action, but also with 
regard to the choice and design of the prime mover and the 
mechanism embraced in the comprehensive term “gun mount- 
ings.” The highest class of material available must be used. 
We may note the tensile strength of various materials used for 
gun-mounting machinery and the advance in recent years. 
Methods of manufacture must be adopted to insure accuracy of 
gage and template work, and generally a high quality in the re- 
sulting products. 

Plates and Angles for Gun Slides from 27 or 30 to 35 or 40 
tons per square inch, 

Steel Forgings (Ordinaiy).—From 28 to 30 or 35 tons per 
square inch. 

Steel Forgings (High Tensile).—From 32 to 35 or 40 tons per 
square inch. (AIl the smaller forgings on the oscillating portion 
of mounting, which formerly were made of steel having a strength 
of 28 tons per square inch, are now made of this high tensile ma- 
terial). 

High Strength Bronzes——From 30 to 34 tons per square inch, 
and 40 tons per square inch for special purposes. 

These points, however important, need only be thus hinted at. 
Of greater interest are the means adopted for insuring precision 
and wide variation in the rate of speed in training and elevating. 
The importance of these will be realized when it is remembered 


*Read before the Institution of Naval Architects, March 20, 1907. 
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that at five miles’ range, a change in the distance of the target 
of 100 yards means a difference in the position of the muzzle of 
the gun of only about 0.6 inch in the vertical line, or about 4o 
minutes in the arc of training. 

The gun, as a rule, is mounted so that it is balanced for vertical 
movement about the trunnions. The frictional resistance to rota- 
tion about the trunnion is now further reduced by carrying the 
weapon on knife edges or ball bearings. For horizontal move- 
ment the whole system is carried on a ring of rollers in the case 
of large guns, and by ball bearings in the case of lighter guns. 
As the rolling or pitching of the ship throws the plane of the 
roller path out of the horizontal, the gun must also be balanced 
about the vertical axis of rotation. It may. be incidentally noted 
that, with these conditions realized, the power necessary to oper- 
ate the gun is reduced to a minimum. ‘Thus the heaviest weap- 
ons can be worked by manual power, although not so rapidly as 
by mechanical power. 

A rapid alteration of range to follow the target, or to compen- 
sate for the rolling of the vessel, calls for quick, as well as finely 
adjusted, movement in elevation. A similar condition applies to 
the training, where movement must also be exceedingly fine, and 
at the same time rapid, because when following the movements 
of a vessel on the skyline, where the angular displacement would 
be exceedingly small, it must be possible to instantly change the 
objective point to a vessel at closer range. The angular move- 
ment would thus be enormously increased. All these movements 
are now under the control of the gun-layer, who has in his hand 
a leyer, or in the case of twin-mounted guns two levers, which, 
moved in a vertical or horizontal plane, separately or concur- 
rently, produce corresponding movement in one or both of the 
guns. The extent of the movement of the lever in any direction 
determines the rapidity of the resultant motion of the gun. The 
charge in the gun is ignited by pressing the trigger of a pistol 
grip forming the handle of the same lever. 

The progress in accuracy and precision of control is indicated 
by the fact that the mass of 500 tons represented in a modern 
mounting for two 12-inch guns can be trained at one motion of 
the valve lever through a distance corresponding to the smallest 
perceptible movement of the target observed through a telescopic 
sight. 


INCREASED GUN POWER AND HIGHER STRESSES IN MECHANISM. 


At the same time, there has been advance in meeting more 
severe conditions per unit of weight. The naval architect is here, 
as always, seeking for economy in his displacement tonnage, while 
the gunnery officers are demanding higher energy from guns of 
the same caliber. The advance in the power of the gun does not 
directly come within the scope of this paper, excepting only as it 
affects the operating machinery. The higher muzzle energy af- 
fects the design of gun mountings more than may at first sight 
appear. The caliber and the weight of the projectile may remain 
constant; but, as the powder charges are increased and the muzzle 
energy is augmented, the stresses due to recoil are immensely in- 
tensified, especially when the length allowed for taking up recoil 


Year 1886 (a) 1896 Igol 1906 
Weight offgun in tons.................. 45 46 5° 58 
Length of bore (including chamber) in 
calibers torah temacrin rina iaeiiteaen 25°13 35°43 40 45 
Weight of charge in pounds,........... 295 167 2i1 325 
Gharactere pee ee eek Prismatic | Cordite | Cordite | Modified 
Brown Cordite 
Weight of projectile in pounds. ......... 714 | 850 850 | 850 
| 
Muzzle velocity in feet per second...,., 1.910 2.400 2,481 2,900 
Muzzle energy in foot tons.............. | 18.060 33.940 36,290 47,697 
| 
Muzzle energy per ton of gun,.......... 420°1 738 726 | 822 
Perforation of wrought iron at muzzle. , 225// | 38°5// 39°7// | 51” 


Compiled from successive volumes of Brassey’s Vavad Annuad. 
(a) 1891 is the same. 


is constant. The table shows the advance in power of the gun of 
12-inch caliber in 20 years. The muzzle energy per ton of gun in 
that period has practically doubled, 

Heavier carriages, slides, recoil, and run out and in cylinders 
are thus necessary. Again, the more powerful gun, being longer, 
requires a larger turret, larger turntables, and larger barbettes. 
The class of powder adopted also influences weight; the com- 
pounds now used increase the stresses, as compared with those 
of only a few years ago. 

In connection with the weight question a few remarks may be 
introduced with respect to barbette construction, which, although 
not altogether within the scope of the paper, may be of interest 
to the naval constructor and the gunnery expert. There are two 
methods by which the weight of the barbette may be reduced: (1) 
by lessening the diameter, and thus proportionately its weight; 
and (2) by improved methods in the arrangement of its backing 
and supports. A reduction in diameter might be obtained by al- 
tering the design of the mounting, and by doing away with all 
useless clearance between the mounting and the barbette. In this 
manner barbettes for a pair of 12-inch guns have been reduced, 
between 1899 and 1906, from 36 feet 8 inches to 28 feet 8 inches 
external diameter, although at the same time the guns have been 
increased in length from 35 to 45 calibers, and in weight from 
46 to 58 tons each. : 


HYDRAULIC VERSUS ELECTRIC POWER. 


Attention may be directed to what is perhaps the most import-_ 
ant general question affecting the efficiency of the elevating and 
traversing mechanism, namely, the type of prime mover to be 
adopted. ‘This affects not only the efficiency and reliability but 
weight. At various times guns have been operated by steam, air, 
hydraulic and electric power. The two former are no longer 
adopted; as to the others, opinion is divided, with the balance 
perhaps in favor of the hydraulic system., It does not, in the 
event of the fracture of the supply pipes, involve personal injury 
or danger; damage is at once visible by leakage and can be 
easily repaired, whereas breakage of electric leads is not easily 
located and may involve more trouble. Short circuiting, too, may 
have serious results on the electric generator or associated gear. 
Any element of uncertainty resulting from such unknown and un- 
discovered danger might in action be seriously demoralizing to 
the personnel. The motion of hydraulic engines and presses is 
practically silent. They can be worked so slowly that gearing 
can be dispensed with, a condition not possible with electric driv- 
ing. In some cases the single-stroke motion of the hydraulic 
press is more suited to the work than the rotary motion of the 
electric engine. This is the case, for instance, with the shell 
hoist, and possibly also with the elevating gear and gun-loading 
mechanism. 

For controlling the gun during recoil, and for running it out 
after recoil, this single-stroke motion is superior. All guns, from 
the newest 12-inch breechloader to the quick-firing six-pounder, 
have their recoil controlled by hydraulic power, generally in the 
form of independent presses, which are not connected to the 
pressure system of the ship. For running out the gun to the fir- 
ing position, the hydraulic system is superior, but other methods 
are available. Electricity, however, is quite unsuitable, and with 
electrically operated gun mountings in some foreign ships, a sup- 
plementary hydraulic system is occasionally fitted. More fre- 
quently springs are used with guns of medium calibers, and 
occasionally even with guns of 12-inch caliber, having a moving 
weight up to 65 tons. Compressed air is also adopted occasion- 
ally. Both these alternative methods are satisfactory, but each 
involves additional weight, especially when springs are used. 
Moreover, springs are not so reliable as the hydraulic press, as 
they may fracture suddenly. Several columns of springs may be 
fitted, in which case the breakage of a spring in one column 
would not affect the run-out of the gun at small angles of eleva- 
tion, and possibly at all angles, if there were a sufficient reserve 
of spring power; but the objection’exists, and detracts from the 
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reliability of an essential part of the mechanism. A 12-inch gun 
recoils a distance of nearly 3 feet, and attains a maximum 
velocity of over 20 feet per second; it has to be run back to its 
firing position through this 3 feet in about four seconds, and must 
be slowed down gently and quickly in the last 3 or 4 inches of its 
travel. Thus considerable stress is involved. 

There are, however, several parts of the mechanism to which 
the electric system is adaptable, perhaps even preferable; and 
thus there is in many modern warships a combination of hy- 
draulic and electric power. The latter is more freely applied for 
special parts, because, current being available, no special generat- 
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the electric system, everything being carefully considered. 
For training heavy gun turrets, hydraulic gear is undoubtedly 
the simplest and lightest. ‘The same precision of movement, how- 
ever, can be obtained with electric gear. The usual ratio be- 
tween maximum and minimum speeds is in both cases about 150 
to 1, although a ratio as high as 240 to 1 has been obtained with 
specially designed hydraulic gear. The same holds good in the 
case of revolving turrets for smaller guns, but here the question 
is chiefly one of convenience. If the ship is small, with few guns, 
electric power is preferred, as all ships have now electric gener- 
ators, and except for gun work, need not have hydraulic pumps. 
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HISTORICAL DEVELOPMENT OF WEIGHTS, 


ing plant is required. ‘To obtain precision of control, however, it 
is necessary when using electricity to introduce motor generators 
for supplying current to the operating motors, so as to be able 
to vary the voltage at the operating motor terminals. ‘This in- 
volves additional weight and complicated electric leads. 

For the supply of ammunition to the gun by direct-acting hoists, 
hydraulic power is most simple and direct. It is extremely light 
for the load, has few working parts, is very accessible, and is 
little liable to go wrong. For hoists used in ammunition pas- 
sages, where a quick, continuous delivery is required, with auto- 
matic loading and discharging, either electric or hydraulic power 
may be used, but the balance of advantage is perhaps with 


SPEED, POWER AND DISPLACEMENT IN BATTLESHIPS. 


These remarks are generally applicable also to elevating appa- 
ratus, where hydraulic power is preferable, and is most accessible 
for examination and overhaul. Where hand power is used in ad- 
dition to machinery, the balance of advantage is still with the 
hydraulic system, as the parts are fewer and lighter. 

Electricity is the only possible means of firing the guns, other 
than by hand. The current for this purpose is transformed to 
about 15 or 20 volts by a motor generator placed outside the 
barbette or turret, and is transmitted to the turret by flexible 
cables. Lanyard percussion gear is, however, always fitted, so 
that the guns can be fired by hand, should the electric current. 
fail. 
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RETROSPECTIVE AND PROSPECTIVE. 

This review of the present state of progress in the machinery 
of a warship may prove the basis for future advance; but it will 
be recognized that in few departments of applied science is 
greater experience necessary, not only from a mechanical, but 
also from the fighting point of view, than in the design and manu- 
facture of ordnance machinery. An investigation of the develop- 
ment of the battleship from the ordnance standpoint has enabled 
a diagram to be prepared showing this progress. The curve 
marked— 

A shows the actual growth of displacement in tons. 

B the advance in horsepower of propelling machinery. 

C the progress in speed. 

D the weight of hull and armor. 

E the weight of machinery, and 

F the weight of armament, including all guns, with such of 
their protecting armor as is not attached to the ship. 

These curves have been drawn to show the mean results over 
a period of 47 years; in other words, they strike a mean path 
among “spots” representing the particulars of the most import- 
ant battleships of successive years. This has been accepted as a 
simpler method of indicating advance than by the plotting of a 
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Of immediate interest is the fairly constant percentage of 
weight of propelling machinery to the total displacement tonnage, 
notwithstanding that the total indicated horsepower per ton of 
displacement has greatly advanced. Thus, at the beginning of 
the ironclad era, the machinery of the Varrior was equal to about 
0.60 indicated horsepower per ton displacement, whereas the 
weight of machinery alone, i.e., excluding coal, was about 9.5 
percent of the displacement. In the Royal Sovereign, whith 
marked a new era in warship design, the power had increased to 
about 0.95, and the weight of machinery alone was 9.0 percent. 
In the King Edward VII, which again marked a new departure, 
the horsepower was about 1.14 per ton, while the proportion of 
weight was about Io percent of the total. 


It will thus be seen that the marine engineer, notwithstanding 
the greater demands made upon him for higher power, has 
assisted the naval architect to keep the displacement tonnage of 
the ships as low as possible. In other words, the propelling ma- 
chinery per ton of weight has increased from about 6.3 indicated 
horsepower in the Warrior to about 10.75 in the King Edward 
VII, and about 12.5 horsepower at the present date. 

As regards the percentage of weight of armament to the total 
displacement, shown in curve K, there has been a steady increase, 
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curve, with the irregularities due to the linking up of the spots. 
It will be seen that the displacement tonnage has doubled in the 
47 years; that the indicated horsepower has quadrupled, while 
the speed has advanced 50 percent. This suggests higher pro- 
pulsive efficiency alike as regards machinery and form of hull. 

In measuring the relation of the weight of hull, armor, arma- 
ment, and machinery to the total displacement tonnage of the 
ship, the only comparative basis seems that of percentage, which 
is often more or less misleading. This is especially the case when 
this mode of analysis is applied in comparing particular designs 
of ships, because the amount and distribution of armament, the 
arrangement of protective material, the speed required and the 
coal carried on the normal draft may lead to inaccurate assump- 
tions. In this case, however, we are concerned only with the gen- 
eral trend. ‘There are produced on the diagram three curves, to 
show the percentage of (G) hull and armor, (A) machinery, and 
(K) armament, respectively, to the normal displacement tonnage 
of successive ships since 1860. 

In the older types of ironclads, from 1860 to 1870, the weight 
of hull and armor was smaller in proportion to the displacement 
than in the ships constructed between 1875 and 1890, but in the 
more recent vessels the proportion of hull and armor has been 
again reduced. This latter reduction is probably accounted for 
by the greater resistance to penetration of modern armor per 
unit of weight, and to the adoption, in the hull generally, of mate- 
rial stronger per unit of weight. 


but at the same time there has been. a much greater advance in 
the gun power of our ships, so that here especially progress has 
been most marked. This is particularly the case in recent years. 
Forty-seven years ago the broadside fire of the newest battleship 
was made up by four guns of 8-inch caliber and fourteen of 7- 
inch caliber, but the former were weapons of only 9 tons and the 
latter of 614 tons. In the Devastation of 1871 the broadside fire 
was four 12-inch guns. In the Royal Sovereign, of twenty years 
later, it was increased to four guns of 13!4-inch caliber, with five 
6-inch guns, but in the interval a great advance had been made 
in gun construction, so that the power of each weapon had 
greatly increased. In the King Edward VII we have as broadside 
fire four 12-inch guns, two 9.2-inch guns, and five 6-inch guns, 
while in the Dreadnought the broadside fire is eight guns of 12- 
inch caliber, 

As has been pointed out, however, the bore of the gun affords 
little indication of its power. ‘The 12-inch gun of to-day has 
double the muzzle energy of that of 1885. The table shows at 4 
glance the advance in weight of twin gun barbette mountings 
within the past seventeen years. Since 1900 progress has 
been most marked. Seventeen years ago the muzzle energy de- 
veloped by two guns was equal to 373 foot tons per ton of gun 
mounting, excluding the gun and shield, while to-day this energy 
is 533 foot tons. 

Thus, while doubling the striking power of each gun, the ord- 
nance engineer has not greatly increased the weight, and has 
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THE LONG ISLAND FERRY-BOAT HEMPSTEAD. 

There have been placed recently in service on the ferry be- 
tween Long Island City and Thirty-fourth street, New York, 
two ferry-boats named Babylon and Hempstead. ‘These were 
built for the Long Island Railroad Company by the Harlan & 
Hollingsworth Corporation, of Wilmington, Del., and have a 
length on the waterline of 188 feet 5 inches; a length over all of 
203 feet; an extreme breadth molded of 45 feet 1 inch; a 
breadth over guards of 65 feet, and a depth of 16 feet 5 inches. 
The gross tonnage is 1,310, and net 890. 

In general design they are similar to the type of vessel in use 
by the Pennsylvania Railroad. The hull is subdivided by means 
of seven transverse watertight bulkheads and two longitudinal 
bulkheads, the total -subdivision being into twenty watertight 
compartments. Each transverse subdivision is provided with a 
steam siphon operated from the engine room. All of the ma- 
chinery for pumping purposes has been confined to the engine 
room space. There are no openings in the compartments except 
at the deck line, and each such opening is protected by a water- 
tight door. This arrangement provides the maximum amount of 
safety in case a compartment should be punctured. 

The hull is of the straight keel type, with a bar keel and with 
balanced rudders at each end. ‘The hull, decks, center housing, 
side walls of the wagon gangways and inside walls of the cabins, 
including the ceiling, are all of steel, thus providing splendid 
protection against fire. The outside walls of the cabins are of 
wood, sheathed on the inside with metal. This arrangement was 
fitted because of the fact that in the event of collision it can be 


THE LONG ISLAND FERRY-BOAT HEMPSTEAD STEAMING AT 16.2 MILES PER HOUR. 


simplifed and improved each unit in the mechanism, to insure 
more accurate control of the gun, a greater rate of fire, and 
fuller reliability. Beyond this there is the still more important 
fact that while encouraging improvement in material, there has 
been brought about a great advance in the percentage of hits 
within a given time by perfecting the system of fire control, thus 
adding enormously to the influence of modern machinery upon 
the fighting efficiency of warships. 


Shipbuilding in Germany during 1906 showed a marked in- 
crease over 1905, the gross registered tonnage of merchant 
vessels constructed, including ocean steamers, sailing vessels, 
river steamers, etc., having been 367,820 tons, as against 277.731 
tons in the previous year. "This represents an increase for th> 
year of 32.4 percent. The tonnage of war vessels constructed 
fell off from 30,630 to 23,671. At the close of the year 1906 
there were under construction merchant vessels of various 
types aggregating 323,244 tons, and war vessels of a total 
of 72,444 tons. 


more readily re-installed than can sheet steel, and at a less cost. 
In addition to this fireproof construction, a complete fire fighting 
system has been installed, with large fire pumps, capable of 
throwing 500 gallons per minute. 

The two propellers, one at each end, are operated on a single 
line of shafting by means of two compound engines, each of 
which has cylinders measuring 18 and 38 inches in diameter, 
with a stroke of 28 inches. The cranks of each engine are set 
180 degrees apart, while those of the one engine are set at 90 
degrees from those of the other. The engines are piped inde- 
pendently from a common steam system, so that in case of neces- 
sity either one can be used alone. They are provided with 
independent condensers, air, circulating and feed pumps. The 
water from the hot well is forced through a feed water heater 
before it enters the boilers. The latter are of the watertube 
type, built by the Almy Watertube Boiler Company, of Provi- 
dence, R. I., and consist of four units in groups of two. They 
are place fore and aft, with a central fire room. Each set of 
boilers has an independent stack. The total grate surface con- 
sists of 216 square feet. The heating surface is 8,000 square feet, 
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two up-drafts and one down-draft, the latter occurring in the 
center of the boiler room, thus providing continually in the fire 
room a fresh current of air. ‘This is accomplished by means of 
two divisional bulkheads in the boiler casing, each of which 
goes down to a point just a few inches over the front of the 
boiler. It is evident that the two compartments directly above 
the boilers will be filled with heated air from the boilers, and 
will act in a measure as chimneys, carrying this heated air out of 
the boiler room. To make up the deficiency, cold air must enter 
from above, and will naturally do so through the center com- 
partment, which opens over the fire room between the boilers. 
This artificial “natural” draft has been found to work beauti- 
fully, and its greatest merit is its extreme simplicity. 

The propellers are cast steel in one piece, and have a diameter 
of 9 feet. Those fitted on the Babylon have a pitch of 12 feet, 
making the pitch ratio 1.333; while those on the Hempstead, 
with a pitch ratio of 1.278, have a pitch of 11 feet 6 inches. On 
trial trip, the propellers ran at about 140 revolutions per minute. 
The steering gear has been supplied by the W. D. Forbes Com- 
pany, of Hoboken, N. J. This particular type was adopted be- 
cause the ship was such as to permit of its being used above 
deck, the end of the center house being utilized as a foundation. 
This also permits all oiling of machinery and steering gear to be 
done above decks. The electrical equipment includes two gene- 
rators, one of 71% kilowatts and the other of 15 kilowatts. The 
smaller one is used for the day circuit and for emergency pur- 
poses, while the larger one is turned on at night. 

The equipment of life saving apparatus is nearly double that 
required by the Supervising Inspectors of Steam Vessels, includ- 
ing. as it does, two lifeboats and four life rafts. Adequate pro- 
vision 1s made in the shape of life preservers, buckets, axes and 
fire extinguishers. 

The cabins are equipped with lights placed on a line with the 
top of the windows, and it is said that the effect is very pleas- 
ing. The seats are placed transversely in sections of six each, 
giving a slight increase in the seating capacity of the boat. The 
cabin floors and stairways leading to the upper deck are covered 
with interlocking rubber tiling. The top lights in the cabins 
have been so formed as to give unobstructed light to the entire 
horizon, thus making the lamps more accessible and permitting 
their being easily cleaned and renewed. 

The upper deck has been arranged so as to form a promenade, 
with stairways leading from the ladies’ cabin, and is similar to 
those on double-deck ferry-boats, except that there is no cover- 
ing upon it. It can, therefore, be used only in clear weather, 
performing a function similar to promenade decks on steamers. 
No fixed seats are used on this deck, but an equipment of camp 
stools has been provided. This deck is constructed with the 
idea of supporting an upper cabin, should it be deemed de- 
sirable to provide it later. 

On trial trip the Hempstead made under slack water condi- 
tions 16.6 miles per hour, as compared with a contract require- 
ment of 15 miles. 


French Subsidies. 
For the year 1907 postal subsidies for French steamers haye 
been allotted as follows: 


POMEOTSICA sea Netter aN he Re RO te $104,700 £21,500 
To the Mediterranean lines ....5.......... 257,300 52,900 
Betweenn Calaisnand ™)) ov.eur et eeE een 47,600 9,800 
To New York and the Antilles ............ 2,108,000* 433,500 
homindomChinagands) apanke sneer 1,185,000 243,800 
TO Aikgeiia, aval INES, GO, coccoscoovcccce 276,000* 56,700 
To Australia and New Caledonia ........ 615,000 126,500 
To East Africa and the Indian Ocean...... 356,000 73,200 
MomWiestvAtrica ier sah niclniee ora eRenr ee 95,400 19,600 

TROtall ears Re cee ya Se coe om cree $5,045,000 £1,037,500 


*Including premium for speed. 


TORQUE OF PROPELLER SHAFTING: SOME INVESTI- 
GATIONS AND RESULTS.* 
BY J. H. GIBSON. 

The necessity of ascertaining the horsepower of a marine steam 
turbine by some means analogous to the indicator has revived 
interest in the torsion-meter as applied to propeller shafting. In- 
dicated horsepower as obtained by mean pressure diagrams from 
a reciprocating engine is all very well from the naval architect’s 
point of view, so long as frictional and other losses are known 
and remain fairly constant; but the actual power transmitted to 
the propeller by the shaft is more definitely valuable information, 
if such is obtainable and can be relied upon. 

In utilizing a steel bar such as a propeller shaft for the meas- 
urement of power, obviously the first thing to do is to “calibrate” 
that portion of the shafting which is to be so utilized. For the 
shaft behaves exactly like a steel spring. However accurate the 
dimensions and homogeneous the material, there are slight dif- 
ferences from the calculated results that must be known; just as 
there are discrepancies in a set of apparently identical helical 
springs for boiler safety valves. Each must be tested and set 
independently. And the analogy suggests that shafts used for 
torsion-meter records should be re-calibrated periodically, just 
as safety valve springs are. 

A screw propeller shaft when transmitting power under- 
goes a compound strain. Not only is it twisted by the engine; 
it is simultaneously compressed by the thrust of the propeller. 
That this thrust is not an entirely negligible quantity may be 
inferred from the fact that in an actual case, the torsional stress 
in the shafting at full power being 5,100 pounds, the compressive 
stress due to thrust works out at 950 pounds per square inch, or 
18 percent of that due to torque alone. In calibrating the shaft- 
ing, then, it is advisable to make an allowance for, or to imitate 
as far as practicable, the actual working conditions, and to fix 
the power constant accordingly. 

The investigation shows by calculation the probable effect of 
the compound stress referred to; but it is given with all reserve, 
as actual experiments do not show quite so marked an effect. 
This is probably due to the fact that, even when transmitting 
full power, a propeller shaft is rarely twisted more than 1 de- 
gree in 10 feet, and the effect of compression will naturally be 
more and more marked as the twist increases. 

Thus a minute square on the surface of a shaft will become 
skewed and form a rhombus as the shaft twists, and the square 
will be pushed out of shape more easily by axial compression 
as the shaft goes on twisting. It follows also that the effect of 
compression will be more marked in a hollow shaft than in a 
solid shaft: and in a shaft having a very large hole than in one 
of smaller bore: for the skewing effect becomes greater as the 
surface-of the shaft is approached, while the core remains com- 
paratively unaffected by the torque, and offers an unimpaired . 


resistance to compression, 
CALIBRATION. 


An actual calibration experiment was carried out in accord- 
ance with these ideas. ‘he shaft measured 20 feet 6 inches be- 
tween pointers, and had external and internal diameters of 7% 
and 354 inches respectively. The steel showed a tensile strength 
of 29 tons per square inch, and an elongation of 40 percent in 
2 inches. , 

The torque and compression were calculated beforehand for 
the varying speeds, allowing 95 percent of the estimated equiv- 
alent indicated horsepower for torque, and assuming 65 percent 
of the same to be re-transmitted from the propeller to the vessel 
in the form of thrust. In other words, the turbine efficiency was 
taken as 95 percent, and the propulsive efficiency as 65 percent, 
giving a propeller loss of 30 percent. The torque was thus given, 


0.95 X I.H.P. X 33,000 
and the thrust, in 


in pound-feet, as 
RPM. X 27; 


*Read before the Institution of Naval Architects, March 21, 1907. 
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0.65 X I.H.P. X 33,000 
pounds, as The figures are necessarily 


101.3 X speed in knots 


somewhat arbitrary, but sufficiently near for the purpose. 

Two light pointers were secured to the shaft at a certain fixed 
distance apart, and of such a length that their points described 
I inch of are for I degree of torque. ‘The torque could thus 
be readily measured by a fitter’s decimally divided straight-edge. 
The difference between the pointer readings gave the exact 
torque. It is worth notice that, however secure the fast end of 
the shaft may be made, there is always the liability of some 
movement, especially at the beginning of an experiment, due to 
fastenings, such as bolts, keys, etc., giving slightly as the stress 
comes on. 

The torque was applied by spring balances at opposite ends of 
a couple, to eliminate friction in the supporting bearing; while 
the shaft was compressed by means of a 6 to I bell-crank lever 
loaded by weights on a steelyard. ‘To enable the end of the shaft 
to turn freely, a ball bearing was introduced between it and the 
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returned to zero; thus proving its perfect elasticity, but leaving 
some doubt in one’s mind as to the real nature of the “lag” re- 
ferred to. Apparently a higher modulus should be taken for a 
shaft in which the power is gradually and uniformly augmented; 
and a lower modulus as the power is gradually and uniformly 
reduced. 

But these conditions do not obtain in actual work. A constant 
fluctuation of load giving rise to torsional oscillations in the 
shaft occurs, which probably has the effect of harmonizing the 
maximum and minimum torque for any given power; and the 
true’ modulus might be taken as a mean between the upward and 
downward curves. In the present case the average modulus is 
11,250,000, giving a constant of 3.27 in the horsepower formula. 


Thus: 6 Dt N 
— for solid shafting, 
Cll 
6 (D4 —d+) N 
and A= for hollow shafting, 
¢ il, 
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RESULTS OF CALIBRATION TEST OF SHAFTING, FOR COMBINED THRUST AND TO RQUE. 


compression lever. The loads were applied as follows: 

1. First increment of torque. 

Corresponding increment of compression. 

Adjust torque balances. 

Second increment of torque. 

Second increment of compression. 

Adjust torque balances. And so on. 

An appreciable time was allowed between successive increments 
for the shaft to accommodate itself to the stress. ‘The loads 
were taken off in inverse order. 

The effect of adding the compression each time was not to 
increase the angle of torque sensibly and directly, as might be 
‘expected, but to slightly relieve the loads on the torque balances. 
When, however, the torque balances were screwed up again and 
adjusted to their former load, the shaft was found to be twisted 
an additional amount represented by the short horizontal lines 
on the curve, and these horizontal lines became appreciably 
longer as the full load was attained. The phenomenon of me- 
chanical hysteresis or “lag” was very marked on the return 
curve; but on the removal of the last increment of load the 
pointer immediately returned to zero. 

As a check the experiment was repeated several times with 
variations, such as applying the loads quickly, and taking off the 
total load suddenly; but the curves followed the same lines 
within narrow limits, and the shaft invariably and instantly 


NE gS 2 W 


where 
H = Shaft horsepower. 
6= Angle of torsion in degrees. 
D = Diameter of shaft in inches. 
d =Diameter of hole in shaft in inches. 
N = Number of revolutions per minute. 
C = 3.27 (corresponding to a modulus of rigidity of 11,250,- 
000), 
L,=Length of shaft in inches. 

The formula is such that for a shaft of given diameter, length, 
and ascertained elasticity, a diagram can be readily constructed 
to enable the power to be read off at a glance when the reyolu- 
tions and angle of torque are known. The revolutions are easily 
obtainable by counter or tachometer, and it remains only to ascer- 
tain the torque. The diagram shown is for a shaft 18 feet 714 
inches long and 7% inches in diameter, with a modulus of elas- 
ticity represented by 12,000,000. 


TORSION METERS. 


There are two well known methods in use for measuring the 
torque of a revolving shaft, one electrical, the other mechanical. 
An example of the former method is the Denny-Johnson torsion 
meter. The mechanical method is represented by the Fottinger 
apparatus. It is not proposed to refer to these methods any fur- 
ther than to say that both involve certain intermediate links 
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between the shaft under observation and the recording instru- 
ment, and that such links are liable, under varying conditions, to 
introduce errors. 

The apparatus now to be considered abolishes these intermedi- 
ate links, and measures the torsion directly from the shaft itself. 
As a beam of light is the essential feature of the apparatus, it 
has been called the ‘‘fashlight” torsion-meter, and will be so re- 
ferred to in the following description. The intrinsic parts of the 
flashlight torsion-meter consist of two thin disks secured to the 
shaft at opposite ends, and revolving with it a fixed lamp at one 
end, and a movable “torque finder” at the other. : 

The disks are similar, and each is perforated near its periphery 
by a small radial slot. The lamp has a mask perforated with a 
similar slot, and the torque finder has an eye piece which can be 
moved circumferentially, and is also provided with a slot similar 
to the others. When the four slots are in the same radial plane 
an observer looking through the eye piece can see the beam from 
the lamp, and at every revolution of the shaft a flash is seen. The 
faster the shaft revolves the steadier the light appears, owing to 
the physical effect of persistence on the retina. ‘The apparatus 
forms, in fact, a pair of photographic shutters, one shutter being 
at the lamp end and-the other at the torque finder end. 
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CALCULATED CURVES FROM RESULTS OF CALIBRATION. 


Immediately the shaft begins to transmit power, the disks twist 
relatively to one another, and their slots are not now contained 
in the same radial plane. ‘The beam still flashes through the 
shutter at the lamp end, but is obstructed at the torque finder 
because of the relative displacement of the disks. To pick up the 
flash again it is necessary to move the eye piece circumferentially 
by an amount equal to this displacement. Attached to the eye 


piece is a vernier which moves over a fixed graduated scale on 


the torque finder, and enables the angle of torsion to be read off 
in degrees, 

The width of the slots is eliminated by utilizing their edges and 
noting carefully the exact instant that the last ray is cut off as 
the eye piece is moved over. ‘This gives an infinitesimally fine ra- 
dial line of light as datum, and enables the torque to be meas- 
ured to 1/100 of a degree, or 1/36,000 of the circumference. No 
difficulty is experienced in attaining this degree of accuracy. 
Three independent observers have on occasion obtained exactly 
the same reading on setting the torque finder for themselves, an 
operation which takes only a few seconds to perform. 

We will suppose that the shaft is revolving idly. The pro- 


radii. 


peller is disconnected; or, if in a turbine vessel, the steam supply 
may be shut off for a few moments and the turbine opened to the 
condenser vacuum. ‘The “way” of the vessel will then cause the 
propeller to revolve the shafting and turbine without appreciable 
torque. By moving the torque finder over until the flash is just 
cut off we obtain the “zero” reading, which must, of course, be 
subtracted from any subsequent power readings. ‘The zero in this 
case is, say, 0.56 degree. Now, we will suppose that the shaft is 
transmitting power, and has twisted the disks relatively to one 
another, thus obscuring the light. ‘To pick up the flash again, the 
torque finder eye piece, with its vernier, must follow the slot in 
its corresponding disk, and to get the exact angle of torque the 
point of cutoff is located as before. The vernier scale now shows 
2.45 degrees, which, when the zero reading is subtracted, gives an 
effective torque of 1.89 degrees. ‘To obtain the horsepower, we 
refer to a power diagram similar to that shown. Assuming that 
we know the revolutions to be 500 per minute, then in this case 
the horsepower is seen to be 3,820. 

In the table are set out in progressive form some shaft horse- 
powers recently obtained on a turbine steamer by means of the 
flashlight torsion-meter. The results extend over-a series of 
trials carried out under varying conditions, the total powers re- 
corded ranging from 7,975 down to 37. It will be seen that the 
port low-pressure turbine indicates less power than the starboard, 
throughout the series. On investigation it was found that the 
blade tip clearances differed slightly, the percentage difference 
corresponding almost exactly with the percentage difference of 
the powers. i 

In a turbine installation the turning moment is so uniform that 
it is perhaps necessary to indicate the torque at only one point of 
the revolution. But in shafting driven by reciprocating engines 
the turning moment is anything but uniform, and a torque read- 
ing taken at only one point in the revolution might give an en- 
tirely misleading result. The torque should be ascertained at 
several points in the circle, and plotted out on a development of 
the circumference to obtain the mean turning moment. 

To meet this condition the flashlight torsion-meter is slightly 
modified. Instead of having only one slot at a fixed radius, each 
disk is perforated with several slots, corresponding to the number 
of points in the revolution at which it is desired to ascertain the 
torque, the slots being disposed in the form of a spiral at varying 
The outermost slot, for instance, may indicate the torque 
when the high-pressure crank is on its top center, and so on. 
The light and the eye piece of the torque finder must be moved 
radially to or from the shaft to come opposite each pair of slots 
in the disks, and observations made for each position as before 
described. 

A torsion-meter record taken from a reciprocating engine shaft 
by this method, and a set of indicator diagrams obtained simulta- 
neously from the engine, would provide an interesting means of 
comparison, and very shortly such a comparison may be available. 
Of perhaps greater interest would be a comparison between the 
torsion-meter records of two identical vessels run at the same 
speed, one of which is propelled by turbines, the other by re- 
ciprocating engines; as, for example, in the Cunard liners Carma- 
nia and Caronia, or H. M. S. Amethyst and Topaze. We should 
then have the exact power transmitted to the propellers of each 
vessel respectively, the only disturbing element in an exact com- 
parison being the vexed question of propeller efficiency. But a 
consideration of the compound stresses in propeller shafting sug- 
gests that this problem might be solved by the use of some simple 
apparatus that would record the actual thrust along the line of 
shafting, and enable a direct comparison to be instituted between 
the power transmitted to the propeller, and the thrust produced 


by it. 


INVESTIGATION FOR TORSION TEST OY SHAFTING. 


Shaft, 714 inches external diameter, 35g inches hole; length be- 
tween pointers, 20 feet 6 inches; horsepower, 5,000; revolutions 


per minute, 750: speed, 33 knots. 
Maximum deflection in degrees 
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TEI, SKC OX UE, 5,000 X 0.95 X 3.27 X 246 
S —— ee SS es SS 1” 
(D4 — d*) X revs. 2,097 X 750 
0.65 X 5,000 X 33,000 
and maximum thrust = ——-H————. = 14.3 tons. 


33 X 101.3 X 2,240 
14.3 X 2,240 


Area of shaft = 33.7 sq. in., and = 950 pounds 


33-7 
per square inch, compressive stress. 
Torsional (or shear) stress at full power— 


33,000 X 0.95 X 5,000 


at, ML, = 


= 33,300 lbs. at 1’ radius. 
750 X 27 


D+4—d? 33,300 * 12 X 7.5 
Tt, MM, So.ie6 || ——=—> ]}} ° theratore jj == — = 
1D) 0.196 X 2,907 


5,100 pounds per square inch torsional stress. 
A shear stress produces equal tension and compression stresses 
at 45°, 1.e., f, =f, =f,. (Lineham.) 
But the compressive stress due to propeller thrust augments the 
950 


ify BY - = 670 pounds per square inch. 
Vie 
and as f,=/,, therefore 670 must be added to the 5,100, giving 
5,770 = total f,,= gross torsional (or shear) stress; and 670 = 
11% percent of 5,770. 
But the above applies only to the outer skin of the shaft, where 
FLASHLIGHT TORSION METER—TURBINE STEAMER. 
Actual readings and corresponding horsepowers taken during 
trial trips under varying conditions of displacement and pro- 
pellers. 


Revolutions Shaft 

Turbine shaft. Degrees torque. per minute. horsepower. 
Stiarioarrdl, I, PReccoocconocdne 1.43 482.9 DTS 
Genter NEI SPae vanes a aes 1.69 461.2 2,600 
IPOS OU Cepia oie a iron aloc-cieernere i 472.8 2,600 
NGI ees G0.0.3'6 6 08 SRA aR OIA SAR OO ROME Ee oee nee 7,075 
Stiamboaral I, IP. occcoccsa00000 1.31 461.2 2,410 
(CST all nO) IES oe tgrre encase ROR 1.65 426.8 2,330 
RO titel SRS 2 ae ere os ee Sees 1.24 457.3 2,200 
AOE les Gecrotojal s'e-0'd b'oo orca Oo oleae ee eae aRe acre ec aeetote 6,040 
Starinoardl 1, 1. occcccocsonoce TSS 426.4 1,970 
Center: Ht de as seers 1.51 417.6 2.080 
PLONE. aa BB aa rete bby ot Ls eee 1.13 418.9 1,910 
BLO Galler rye Nae RAMP ES hg sratyitic tics rey esperar ON a, aranevaetatey 5,960 
Starinoard I, 1. occcooscanboas 1.05 418.4 1,765 
Genteryel Piste Sameera. 1.52 422.3 2,120 
IPYoy ee Ie SN eR o o GickeoomCie 1.02 415.5 1,670 
TNO ie Rom aniae ace ob JUG atp tr ceo ERE COL DORE OCDE Ener 5,555 
Siiamyoayedl IL, IP. ocaccccccgo00d 0.21 108.6 162 
Center ilig nes cen Maal: 0.27 206.3 185 
JO sre Lal eget acc cto ne eae 0.19 183.5 148 
ANGLED Soro cock ats END 6:6.5 CRSua SI STeLOr O/T CLE ene AT Pec 495 
Stiarinomimdl IL, Is ooooddooccccce 0.22 146.7 88 
Cemisie Islet agen o dinamereres 0.21 171.4 87 
TPtoret diay Glee ey eet oo Gia aeons 0.13 144.8 82 
ING) fall rages SR psu rain aren tntetia. ag tas blll 257 
Starinoaral IL, 12, scooonocscoecc 0.07 46.3 13 
(Comical Uehramemanooaceanmtans 0.05 86.1 15 

JPOHE ILaaleoh gence omocscGeaoee 0.01 24.4 9.2 

ANGLES s 5 Bid GEOG cea OORT ENE GCOS AE CEE aE ra 37.2 


the twisting stress is a maximum. ‘The twisting stress at the 
center is mil, while the compressive stress is uniformly distributed 
over the whole area of section. ‘Therefore the effect of com- 
pression in weakening the shaft’s resistance to torsion will be less 
than the percentage above quoted. 

If the effect at the surface is 11% percent, and at the core nil, 
we may assume a mean effect over the whole section to be % of 
IL™% percent, or 534 percent for a solid shaft; and 34 of 11% per- 
cent, for the shaft in question, or 86 percent for a hollow 
shaft of normal proportions. The true modulus of rigidity for 


calculating power would then be 8.6 percent less than the modulus 
for torsion alone. 
half of this effect. 


Actual experiments, however, show only about 


STERN OF THE OGASAWARA MARU, SHOWING PAYING OUT GEAR. NY) 


THE CABLE STEAMER OGASAWARA MARU. 
BY) 1S: (OF. 

This steamer left Nagasaki on October 5, 1906, for the cable 
laying work between Tsushima and Kiushiu, and is the first ship 
of its class built in Japan. The steamer is owned by the Depart- 
ment of Communications of the Japanese government, and was 
constructed at the Mitsubishi dockyard and engine works, at Na- 
gasaki. The design of the vessel was intrusted to Dr. C. Shiba 
and Mr. K. Suyehiro, professors of the Engineering College of 
the Imperial University of Tokio; the contract was placed June 
I, 1905, and the work commenced late in November of the same 
year; the vessel was launched June 2, 1906, six months after the 
laying of the keel. 

She is a steel spar-decked twin screw steamer of 1,455 tons 
gross, with engines developing 1,850 indicated horsepower at full 
speed. ‘The hull and machinery were constructed under the Jap- 
anese government’s shipbuilding encouragement law. The gen- 
eral features of the ship are shown by the profile and plans of the 
three decks. The principal dimensions of the vessel are: 

Length between perpendiculars 
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maximum speed obtained was 13.286 knots, and the average of 
six runs between the two measured mile posts, three nautical 
miles apart, was 13.85 knots. 

The hull and machinery of the vessel were all constructed by 
the Mitsubishi Company, except the cable gear, which was sup- 
plied from England by Johnson, Phillip & Company, of 
Charlton, Kent. Three cable tanks are provided in the vessel, 


one fore tank of 20 feet 6 inches diameter intended for the stor- 
age of shore-end cables, a main tank 27 feet in diameter, and one 
The total capacity of the three 


after tank of 23 feet diameter. 


accommodation for officers, electricians, engineers, etc., is well 
arranged, notwithstanding the ship’s size is rather small com- 
pared with some other cable steamers. 

On the bridge deck is the wheel house and chart room; also 
the captain’s room, furnished in an up-to-date manner, and with 
private bath and toilet annexed. On the spar deck, under the 
bridge deck, are the state rooms for the officers, engineers and 
purser. The fore end of the bridge house is arranged as an elec- 
trician’s testing room, and is completely equipped with benches 
and drawers, with the necessary electrical instruments. The 


THE JAPANESE CABLE STEAMER OGASAWARA MARU, THE 


tanks gives storage for 600 tons in all of deep-sea cables. Each 
tank is provided with flask cone at the center for storing battens 
or fresh water. The hatchways of the tanks are provided with 
girders, carrying bellmouth, crinolines, etc. 

The structural arrangements provide two complete decks run- 
ning fore and aft, and an inner bottom carried nearly the whole 
length of the vessel, a part of the structure necessary in this class 
of vessels. ‘The hull is subdivided into five watertight compart- 
ments by transverse bulkheads. There are two cargo hatchways, 
one in front of the cable gear house, and the other in front of the 
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BRIDGE DECK. 


saloon entrance. The hold at the fore hatchway, provided with 
a wooden platform, forms the cable store; the after hold is for 
general cargo and provisions. 

The foremost cable tank, being provided for the shore-end 
cables, is carried up to the level of the main deck. The main 
tank is brought five feet above the main deck, leaving ample 
clearance between the top edge of the tank and lower side of the 
deck above. ‘The bottoms of these tanks rest on the top of the 
inner bottom plating. The after tank is similarly constructed to 
the main tank, the bottom, however, resting on the top of the 
shaft tunnel. 

The vessel is rigged as a two-masted schooner. Besides the 
necessary cargo appliances, the fore-mast is provided with yards 
to facilitate the lowering of buoys, etc., in cable laying work. The 


FIRST CABLE STEAMER BUILT AND EQUIPPED IN jAPAN. 


staircase leading from the spar deck down to the saloon on main 
deck is covered by a steel house, and is commodiously arranged 
and handsomely paneled in oak. 

The saloon is situated at the after end of the vessel on the 
main deck, and with state rooms for the electrician’s staff, on 
both sides. ‘This accommodation is similar to that of the officers 
on the spar deck. The state rooms for offcers, chief engineer, 
purser and chief electrician are provided with electric fans, and 
all the rooms are heated with steam. The space around the after 
cable tank is provided with rooms for the electrical hands. The 
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PILOT BRIDGE DECK. 


‘tween deck space at the foremost end is for the crew and fire- 
men. In all of these steam heating is provided. 

In front of the foremost cable tank and on the main deck, the 
cable gear is located, as shown on the plan; this part of the deck 
is most carefully constructed for minimizing the vibrations 
caused by the motion of the cable engines. 


CABLE GEAR. 


The double combined picking up and paying out machine, which 
is placed forward of the foremost tank, is very similar to that 
fitted in the cable steamer Pacific, and was supplied by Johnson, 
Phillip & Company. The machine is fixed on the main deck, 
with the winding drums appearing through an opening in the 
spar deck, all the handles for controlling the machine being 
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THE BOW OF THE VESSEL, SHOWING THE FORWARD SHEAVES AND GEAR. 


brought to the spar deck. This double machine practically com- 
prises two complete and independent gears, both of which may 
be used either for picking up or paying out. ‘This double gear 
is provided with two sets of steam engines placed fore and aft 
of the gear; either of the engines can drive the gear for picking 
up and also for paying out, when the pull on the cable is mod- 
erate. When a heavy load is on the cable, both engines are put 
into work conjointly. 

The drums can be driven at three different speeds, by changing 
the gear wheels by means of clutches, which action can be per- 
formed from the starting platform on the spar deck. In the ord- 
inary cable laying or picking up jobs, one of the engines may be 
kept as spare, since the power of one only is always quite ample 
for ordinary working. ‘This reduces to a minimum the risk of 
total disablement of the gear. 


The cable drums are 6 feet in diameter by 21 inches between 


the flanges, and they have steel gearing teeth and brake rings 
bolted to the rims of the drums for driving and holding, the 
drums being arranged to run loose on the shaft. The main 
brakes encircling the rings attached to the drum consist of steel 
bands, with elm block liners. They are made to close by means 
of right and left-handed screws actuated through worm gearing 
from handle wheels mounted on the stands on the starting plat- 
form. This arrangement gives very fine adjustment for the 
lighter load on the cable, and, at the same time, provides enor- 
mous holding power when necessary. ‘To the back of each brake 
strap is fitted a water service pipe, so as to cool the rubbing sur- 
face of the elm blocks and drum. ‘This cooling water is supplied 
from an independent small steam pump, which is arranged to be 
started or stopped from the starting platform. Both brakes can 
be coupled to each drum when an excessive load is on, and give 
a very powerful holding-back action to the machine. 


STEERING WHEE!I, AND CABLE REGISTERING DEVICES ON THE AFTER DECK, 
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THE CABLE HANDLING GEAR AND BRAKES ON THE OGASAWARA MARU. 


The hauling-off and holding back gears stand on the spar deck, 
and are driven from the geared drum by means of endless chain 
through a friction coupling and free wheel. These gears are 
made to traverse across the face of the drum by means of screws, 
in order to lead the cable to any position on the drum. 

There are three sheaves in the bow gear. They have a U-sec- 
tion, run loose on a fixed shaft, cast iron whiskers or guards be- 
ing provided between each two sheaves and at the outside to pre- 
vent the cable from getting out of the sheaves. ‘The stern gear 
has only one cast iron sheave, mounted on a girder fixed on the 
spar deck, and is provided with whiskers. 

For registering the pull on the cable, three dynamometers are 
provided, these being fitted with Johnson, Phillip & Company’s 
patent arrangement of internal spring. Their maximum readings 
are 25 tons for picking up purpose, and 5 tons for paying out. 
The usual cable leads to the dynamometers of V-shaped sheaves 


mounted on A-frames, are provided both forward and _ aft. 

The cable engines were tried under steam outside Nagasaki 
harbor. The machine wound up the load of 25 tons, consisting of 
bundles of anchor cables, from the bottom of water 17 fathoms 
deep, and at the speed of one turn per 22 seconds, which is 
equivalent to 1.02 knots lifting speed of cable. In this case of 
heavy pull, the two sets of engines were used conjointly. 

For the purpose of turning over the cable from one tank to 
another, or taking in cable from outside, two sets of electric haul- 
ing gears driven by a 6-brake horsepower motor of closed in type, 
were supplied by Johnson, Phillip & Company. ‘They are driven 
off the electric main on the spar deck. 


MAIN ENGINES AND BOILERS. 


The propelling machinery consists of two sets of triple expan- 
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ship building regulations, with cylinders 1434, 24 and 4o inches in 
diameter, by 27 inches stroke. The high and intermediate-pressure 
cylinders are fitted with piston valves; the low-pressure has the 
usual flat slide valve. The propellers are rr feet in diameter and 
have each three blades of manganese bronze. ‘The erank and 
tunnel shafts are of forged mild steel, and the tail shaft of extra 
strength of lock-fast iron, wholly*incased with brass sleeves. 
The air, main feed and bilge pumps are worked off the lever 
from the high-pressure crosshead, while all the other pumps are 
independently driven by separate engines. ‘The condensers are 
also separate, and placed in the wings of the engine room, there- 
by giving more available space at the back of the engines. The 
circulating pumps, of centrifugal type, worked by small vertical 
engines, are placed underneath the condenser. Starting engines 
of “all round” type are provided; these same engines are also 
made to drive the turning gear through chain and messenger 
wheels, steam being supplied from the main and donkey boiler. 
The steam generating plant consists of two single-ended Scotch 
boilers, and one donkey boiler of Cochran type. The main boilers 
are I4 feet in diameter and 11 feet 6 inches in length, with three 


SHOWING FORWARD CABLE SHEAVES. 


BOW VIEW OF THE SHIP, 


furnaces of 3 feet 6 inches internal diameter, for each. The flues 
are of Deighton’s patent corrugated pattern, united to the com- 
bustion chamber with detachable ends. The working pressure of 
the main boilers is 185 pounds, and that of the donkey boiler 100 
pounds per square inch. 


AUXILIARY MACHINERY. 


All the auxiliary machinery used in this. vessel, which is abso- 
lutely necessary in the service of the ship, such as feeding of 
boilers, pumping out bilge water, electric lighting, etc., is in 
duplicate, to avoid as far as possible the risk of total disablement. 

In the engine room, one auxiliary condenser, with air and cir- 
culating pumps attached, is fitted for receiving the waste steam 
from the several auxiliaries. One evaporator of Io tons capacity, 
supplied by Caird and Rayner, of London, is fitted, with its acces- 
sories. It is so arranged that the steam produced may be ad- 
mitted to the main and auxiliary condensers, and also to the 
intermediate-pressure receiver of the main engines. 

Weir's feed water heater and Alley & MclLellan’s filter are 
fitted on the fore bulkhead of the engine room, and one Weir’s 
feed pump is supplied at the fore end of the engine room, for the 
use of the auxiliary feed to the main and donkey boilers. The 
general service and ballast pumps are so connected as to be able 


at any time desired to send water to any of the cable tanks. 

The electric installation consists of two sets of steam dynamo, 
supplied by Clark, Chapman & Company, Newcastle-on-Tyne, and 
operating at a voltage of 110. One dynamo is quite ample in 
power to light the whole installation of the vessel, except the 
search light. A search light projector of 16,000 candlepower is 
fitted on the flying bridge. 

A refrigerating machine on the dry air carbonic system, sup- 
plied by J. and E. Hall, of London,,is fitted in the port wing of 
the engine room, on the same seatyasthe steam dynamos. This 
machine is for cold storage and for manufacturing ice, 

In the matter of deck machinery, the combined windlass and 
capstan is from Napier Brothers; winches and after capstan from 
Clark, Chapman & Company, and the steering engine from Cald- 
well & Company. A Kelvin sounding machine is provided; a 
James submarine sentry; and also a steam driven sounding ma- 
chine for lifting samples from the ocean bed, as usual in cable 
steamers. 

In boat equipment the steamer is provided with two sampans, 
two 22-foot steel life boats, and one steam cutter 30 feet long. 
The steam cutter is of the navy type, fitted with a watertube boiler 
and one set of compound engines, capable of developing sufficient 
power to propel the boat at 7. knots. 


The Automatic Steam Towing Machine. 
BY THOMAS Ss. KEMBLE. 


MANILA HAWSER VS. WIRE LINE. 


Prior to the introduction of automatic steam towing machines, 
the use of manila hawsers was necessary for ocean towing. 
These hawsers wore out rapidly by chafing in the chocks, and 
cutting in floating ice. They were too bulky to be wound on a 
drum, and had to be handled by a steam gypsy or messenger line, 
and coiled by hand. This was an extremely difficult and tedious 
process (especially when the line was frozen) and necessitated 
the slowing down of the steamer. 

A flexible wire towing hawser can be stowed on the drum of a 
powerful steam winch, and hauled in without checking the speed 
of the main engines. It is not cut by ice, does not rot when 
water-soaked, is lighter and cheaper than manila hawser of 
equal strength, and far more durable. Repeated trials have dem- 
onstrated, however, that being inelastic, it is broken by shocks 
which a much weaker manila line could ease by its stretch, and 
so withstand. 


HISTORY OF TOWING MACHINES. 


As early as 1878, Scott and Gilmour (English wire rope manu- 
facturers) applied for a patent on a steam or air “cushion cylin- 
der” with “buffer springs” inside the heads, to lend the needed 
elasticity to wire tow line. They also suggested that the line be 
fastened to the drum of a steam winding engine, and the wind- 
ing strain of the engine be made to sustain the load, giving a : 
cushioning effect analogous to the steam or air cylinder. The 
Taylor patent (British, 1880) described a steam winch with a 
towing drum driven by a friction clutch, so as to allow the drum 
to be overhauled (slipping the friction) before the line parted; 
and suggested a connection to a yalve which was to be opened 
by the line paying out to give steam to the engine and wind it in 
again. In 1885 the McHardy (British) patent described a buffer 
towing cylinder filled with compressed air. The valve on the 
air-compressor was to be automatically operated to increase the 
pressure in the buffer cylinder as the strain increased. 

It does not appear that any towing machines were actually built 
according to any of these suggestions. It remained for American 
inventors to combine these ideas into a practicable operative ma- 
chine. In 1888, T. J. Shaw, chief engineer of the Harlan and 
Hollingsworth Shipbuilding Co., and shore engineer Spiegle, of 
the Boston Tow Boat Company, designed and built the first auto- 
matic steam towing machine of which we, have record, and 


AUGUST, 1907. 


installed it on the Orion, a large and powerful steamer towing 
heavy consorts from the Cape Breton coal fields to Boston. 

In this interesting pioneer machine we find the steam cushion- 
ing winding engine of Scott and Gilmour; the automatic connec- 
tion to the steam valve, of Taylor; and the pressure controlling 
valve of McHardy. The Orion machine was fitted with 16 by 16- 
inch cylinders, cranks set quartering, and a link reverse. ‘The 
drum was 40 inches in diameter, and was scored for 15-inch 
wire hawser. A pressure regulating valve bolted to a side frame 
was operated through friction cones and a screw, by gearing from 
the drum shaft. The rotation of the latter altered the adjust- 
ment of the valve to balance the varying pull of the tow line, and 
the frictions slipped at either limit of adjustment. 

After a short trial, the engineers on the Orion, with the con- 
sent of the inventors, substituted a slide throttle valve for the 
pressure regulating valve. which had operated too slowly, and 
could not be kept tight. This throttle valve had triangular ports, 
giving a small opening at the vertex, uncovering slowly at first, 
and then rapidly toward the end of its travel, as the base of the 
triangle was approached. 

The practicability of the towing machine was demonstrated by 
the success of the Orion, and it came rapidly into favor, both on 
the Atlantic and the Great Lakes. The American Ship Windlass 
Company, of Providence, R. I., acquired the rights of manu- 
facture from the patentees, and advertised it with great vigor and 
persistence. This company also substituted a windlass reverse 
valve for the reversing link, and improved the automatic mechan- 
ism by an invention of its superintendent, Frederick Metcalf. 
This substituted a positive mechanism for the friction device, 
which had given much trouble in practice, and it has been used 
on all their machines ever since. 

In 1896, the Chase Machine Company, Cleveland, Ohio, en- 
tered the field. Their automatic mechanism was connected direct 
to the reverse valve, in such a manner that it could be discon- 
nected, and the machine operated by hand. This did away with 
the special automatic valve, and the by-pass which had been used 
when the automatic was thrown out. ‘The reverse valve had 
wide short ports, and opened more rapidly than on previous ma- 
chines. Still later machines designed under the direction of Mr. 
Metcalf, now treasurer of the Chase Company, have shown suc- 
cessive improvements, until the latest type, which comes as the 
result of years of experience in building and of watching their 
Operation in actual service, differs radically from the earlier 
machines. 

Before describing this type it will be advisable to take up a 
somewhat detailed discussion of the theory and practical opera- 
tion of towing machines in general. 


THEORY AND PRACTICAL OPERATION. 


The drag of the tow line is carried (assisted by the friction of 
the machine) on the steam pressure in the cylinders of a spur 
geared, double-cylinder engine, with an admission valve automat- 
ically operated by the paying out and hauling in of the line, and 
with cranks set quartering. The power of the engine is chosen 
to equal the safe working strength of the tow line to be used, and 
all parts are designed to be stronger than the engine power, so 
that the engine will be overhauled before anything strains beyond 
the limit of safety. The torque available to resist paying out of 
the line is equal to the friction of the machine, plus the product 
of the pressure against the pistons into their leverage. 

Such an engine varies considerably in the leverage which the 
pistons have over the load, and in the steam pressure against the 
pistons. The starting or resisting torque of the engine is a mini- 
mum when one crank is near dead center, and a maximum when 
both cranks are not far from quarter stroke. 

Under ordinary conditions, such an engine will stand holding 
the pull of the line on the steam pressure (aided by the friction 
of the machine) with the cranks near the position of minimum 
torque, absorbing ordinary shocks by cushioning on the steam, the 
cranks moving with increasing resistance toward, but not beyond the 
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position of maximum torque, and then moving back toward the 
first position as the load decreases. In this operation only a few 
inches of line are paid out and recovered, and as the ports do 
not open to exhaust, there is no consumption of steam. If, now, 
there comes an extraordinary pull, which exceeds the resisting 
power of the engine with the cranks at the position of maximum 
torque and with existing steam pressure, the engine will be over- 
hauled past this position, and the line will continue to be paid out 
until the pressure is increased sufficiently by the wider opening 


Position | 


POSITIONS OF PISTONS OF TOWING MACHINE ENGINE. 


of the automatic valve, or the load falls off to equal the maximum 
resisting torque. The engine then stands until the load falls be- 
low the engine power, and then winds in until the load increases 
again or the steam is throttled by the automatic valve, causing a 
balance to be set up anew between the load and the resisting 
torque. It is primarily upon the automatic valve and the manner 
of its operation that the degree of success of the towing machine 
depends. 

In the Shaw and Spiegle machines as built unchanged from 
1888 to date, the operation of the automatic valve may be de- 
scribed as follows: As soon as the engine begins to wind in the 


226 


International Marine Engineering. 


AUGUST, 1907. 


line, the valve begins to cover the triangular port and, as it covers 
the base of the triangle first, the closing is comparatively rapid 
at first, and throttles the engine before it can run away, even 
under light load. As the line continues to wind in, the valve 
moves the same distance (about 1/32-inch) each stroke, closing 
the port opening more and more slowly, throttling the steam, and 
slowing down the engine until it fails to go over one of its dead 
centers, and stops. This stoppage occurs when the valve has shut 
down to such an extent that only enough steam gets through to 
make up for leakage and condensation, and so maintain pressure 
to balance the load with the cranks at some position between 
3 and 4. As stated above, in ordinary weather’ the cranks rock 
back and forth between position 3 and position 4, as the load 
varies. When there comes a pull greater than the resistance 
offered by the engine with the cranks at position 3, the engine 
will be overhauled beyond this position, thus decreasing the lever- 
age. The pressure will be increased, due to the compression of 
the steam in the cylinders and in the steam passages. The port 
opening is increased so little in the first few strokes as to have 
practically no effect. 

In passing from position 3 to position 2, the pressure may or 
may not increase sufficiently to make up for the decrease in lever- 
age. As the cranks pass from position 2 to position 1, the steam, 
which has, been compressed to the volume of one-half of one 
cylinder plus that of the passages, is suddenly allowed to ex- 
pand to the volume of one and a half cylinders plus that of the 
passages, reducing the pressure to what it was at position 4. But 
as the engine has gained some momentum, the resistance is even 
less than that when holding the load at position 4. ‘The drum, 
moreover, makes several turns before the valve opens wide 
enough to check paying out, and the port is not clear open until 
about a dozen turns have been made by the drum. Considerable 
line is therefore paid out needlessly, and steam is consumed in 
recovering it. The valve ceases to move as soon as the port is 
wide open, but begins to close down as soon as the engine begins 
to wind in, and so prevents running away. 
complished in the same number of turns, 
quired for opening, 


The closing is ac- 
however, as was re- 
so that the engine comes to. rest with the 
line lengthened by just so much as was paid out-after the valve 
was wide open. If this is repeated a number of times, the line 
may pay out to the end, and break either the line or the machine. 

In the latest type of the Chase machine, the automatic mechan- 
ism is actuated by pin and intermittent gearing, and is so de- 
signed that as the engine begins to wind in, the valve immediately 
closes down to a point where there is sufficient opening to 
Operate the engine under load at the proper speed, but not 
enough to run it away and do damage, even with no load. ‘The 
valve is left in this position until the line has been hauled in to 
the required length, at which time the valve closes completely in 
a quarter stroke of the engine. ‘The port is completely covered 
just as the cranks arrive at a point midway between positions 3 
and 4. As the engine continues to haul in during the next eighth 
stroke, the pressure decreases, due to expansion, and the leverage 
continues to fall off. In practice the engine stops with the cranks 
at ahout position 4. Tf, there comes a shock on the line, the 
cranks are hauled back toward position 3 with increasing leverage 
and steam pressure. If they are hauled past the position where 
it will begin to open, admitting more steam: 
Ordinarily the engine will absorb the shock without passing 
position 3, and when it eases off, the cranks move back toward 
position 4. Also, if the engine stands for a time under a steady 
strain) with the valve the condensation and any leakage 
which may exist will cause the pressure to fall off, and the 
will move toward position 3, with increasing leverage 
maintaining the balance between pull and resistance, until the 
valve begins to open and raises the pressure, causing the cranks 
to move back again to position 4. 

If there comes a pull greater than the engine can resist at the 
position of maximum torque, the engine will be over-hauled past 
position 3. The valve will then continue to open, and by the time 


now, 


the valve closed, 


closed, 


cranks 


the piston has passed from position 2 to position 1 there will be 
sufficient passageway for the steam to rush into the other end of 
the cylinder, and oppose its return stroke with full power. By 
the time that the piston a reaches the end of this stroke, the en- 
gine may be going faster, but the port will by this time be wide 
open, so that there is still plenty of passageway for the steam 
to get in and oppose paying out with full pressure. It may be 
explained here that the ordinary port opening would not be suf- 
ficient for this operation, and that the ports and all steam passages 
on these engines are made four times as large as is necessary for 
forward running, in order to allow the steam to get in and fill 
the whole cylinder instantly to full steam pressure at the be- 
ginning of every stroke. This is a particularly desirable feature 
in narrow, crowded, or shoal waters, where the barge sometimes 
takes vicious sheers, and the full power of the engine is needed 
instantly to avoid collision or grounding. 

Another feature of these machines consists in the fact that after 
the valve is wide open it is locked there, and from 12 to 80 fath- 
oms (according to the size of the machine) can be paid out 
against the full power of the engine and recovered automatically, 
bringing the line back to exactly the original length. This 
amount, 12 to 80 fathoms, is considered sufficient for all contin- 
gencies, and could be increased if requirements demanded, 

There are probably about two hundred automatic steam towing 
machines now in use, in all parts of the world. The most widely 
heralded feat ever attempted with steam towing machines was the 
towing of the United States government dry-dock Dewey from 
the Chesapeake to Manila. Three of the largest size Shaw and 
Spiegle machines were used, with three steamers towing tan- 
dem. In spite of the great amount of rough weather encountered, 
and some accidents, the task was accomplished, and the dry-dock 
brought in safety to its destination. 

Another notable achievement is that of the steamer Francis H. 
Leggett, fitted with a Chase machine. which for the last four 
years has been towing enormous log rafts from Stella, Washing- 
ton, across the Columbia river bar, and down the Pacific coast 
to San Francisco. These rafts comprise about 11,000,000 feet of 
lumber, measure 740 feet in length by 60 feet in width, and draw 
24 feet 6 inches of water. The towing machine on the Leggett 
has cylinders i5 inches in diameter and 18 inches stroke, and the 
drum stows 1,800 feet of 2’%-inch wire hawser. ‘The Chase Com- 
pany is building still larger machines, equipped with 18 by 20-inch 
cylinders, and designed to carry 3,000 feet of 2%4-inch wire line, 
for the service of the Standard Oil Company, in towing across 
the ocean. 


Progress cf Naval Vessels. 
The Bureau of Construction and Repair, Navy Department, 
reports under date of June 10, 1907, the following precentage 
of completion of vessels building for the United States Navy: 


May 3) Jun.1 
BATTLESHIPS. 
Tons Knots 
Mississippi ....| 13,000 | 17 Wm, Cramp & Sons....... 84.69] 87 47 
raat es eo000|| LeCOD 17 Wm, Cramp & Sons....... 78.11) 79.9 
New Hampshire 16000 | 18 New York Shipbuilding Co. 67.9 | 72-5 
South Carolina. | 16.000 18; |Wm, Cramp & Sons....... II.21| 14.57 
Michigan .....| 16000) 18% New York Shipbuilding Co. 13.1 | 16.4 
ARMORED CRUISERS. 

th Dakota..| 13,680 22 | Union Iron Works......... 07.4 | 97.4 
Sait Carolina.)) 14 500 22 Newport News Co......... 78.8 | 80.69 
Montana ......| 14,500 | 22 Newport News Co......... 72.9 | 74.89 

SCOUT CRUISERS. 

hester .......| 3750 24 Bath Iron Works..... % 75.58| 78.6 
picsten eae 3750 24 Fore River Shipbuilding Co 79.3 | 75-3 
Salem nee mest 5° 24 |Fore River Shipbuilding Co TOs || WO 

SUB MASRUN TORPEDO BOATS. 

lefish...... _ — Fore River Shipbuilding Co.) 925] 95. 
ee aie = |] = Fore River Shipbuilding Co.) 93.6 | 92.6 

Tarantula. . - | =- Fore River Shipbuilding Co.| 93.5 | 95. 

Octopus. . =! || = Fore River Shipbuilding Co| 91.4 | 93. 
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The New Hamburg=American Liner President Lincoln. 


This new steamer, which is a sister of the President Grant 
(soon to appear), reached New York on her maiden trip, 
after a stormy voyage, early on the morning of June 13, and 
sailed for Hamburg June 22. The ship covered the distance of 
3,047 nautical miles from Cuxhaven to Sandy Hook in 9 days 
18 hours and 54 minutes, the average speed being 12.97 
knots. The days’ runs were 360 nautical miles as a maximum 
and 241 as a minimum, due to bad weather. The maximum 
represents a speed of 15 knots and the minimum of 10.04 
knots. 

These steamers were built by Harland & Wolff, Limited, 
Belfast, and were intended originally for the Leyland Line. 
Before completion, however, both vessels were taken over 
by the Hamburg-American Line. They measure 615 feet in 
length, with a beam of 68 feet 6 inches, a gross tonnage of 
17,540 tons, and a net tonnage of 11,233 tons. The hull 
is constructed of steel, with a cellular double bottom extending 
the full length, and watertight bulkheads form a_ subdivision 
intended to provide fully for safety. The steamer presents a 


somewhat greater distance, from more powerful installations. 

The second class accommodation provides for 125 passengers 
in two, three and four berth rooms, located aft of the first 
class quarters. The saloon will seat all of these 
passengers at once, and is furnished and decorated in white, 
with medallions in panels; the smoking room and social hall 
are also tastefully decorated. Third class passengers are ac- 
commodated on the middle and lower decks aft, where pro- 
vision is made for 1,004. The dining saloon on the upper 
deck aft will seat 400, and is paneled and decorated in white. 
A smoking room is provided for third class passengers. Steer- 
age accommodations are placed on the middle and lower ‘tween 
decks, for 2,320 persons. ‘This makes a total passenger capacity 
of «3,773. The crew numbers 344, making a total personnel 
of 4,117 when all berths are filled. 

To deal expeditiously with the large cargo which this 
vessel will carry, there are eleven cargo hatches for the seven 
holds, and > steam winches operate in conjunction with the 
steel derrick booms, before mentioned, to load and unload the 
cargo. On the orlop deck are large store rooms for provisions 
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THE HAMBURG-AMERICAN STEAMSHIP PRESIDENT LINCOLN; THE FIRST SIX-MASTER SINCE THE GREAT #ASTERN. 


unique appearance, largely because of her six pole masts fitted 
with cargo derricks, this being the first six masted steamer, 
since the famous Great Eastern, to enter the port of New 
York. The derricks are all of five tons’ capacity, and six 
ate located on each mast, with the exception of the fourth 
and sixth masts, counting from the bow, 
spectively four and three derricks. 

On the promenade, bridge, awning and upper decks are 
provided accommodation for 324 first class passengers, a num- 
ber of the state rooms being fitted with a single berth each. 
The first class dining saloon is situated on the upper deck 
amidships, and covers the full breadth of the vessel. Accom- 
modation is provided for 228 diners. This compartment is 
finished in polished hardwood, with satinwood and lincrusta 
panels and a parquet floor. A large smoking room is placed 
aft on the boat deck, the paneling and framing being of 
carved oak, and the seats and chairs upholstered in maroon 
leather. The floor is covered with india rubber tiles, while 
a skylight with a butterfly design is placed over the center of 
the apartment. [he social hall is located at the forward end 
of the boat deck, and is paneled in carved satinwood, inlaid 
and upholstered in moquette. An electrically operated gym- 
nasium and a room for electric baths and massage have been 
placed on the boat and bridge decks, while a small room 
devoted to the wireless telegraph equipment enables messages 
to be sent to a radius of 150 miles, and received from a 


which have tre- 


for ‘the passengers, including refrigerating rooms for meats, 
etc. The system of ventilation consists of both natural and 
artificial types, the latter being by means of electric fans. Elec- 
tric hoists are installed to convey goods from the store rooms 
to the galleys and pantries, and a number of electrically op- 
erated machines are in use in the culinary department for 
various purposes. “There are sixteen large lifeboats, besides 
a provision of life rafts carried in four stacks. 
fitted with bilge keels, to minimize rolling. 

The propelling machinery consists of two sets of quadruple 
expansion engines driving twin screws, with a maximum of 
8,500 horsepower and a sea speed of 14 knots. 
diameters are respectively 25, 36, 52 and 75 
common stroke of 54 At full power the revolutions 
per minute are 86, corresponding with a piston speed of 774 
feet per minute. The low-pressure cylinders are fitted with 
D-slide valves and a balance cylinder, the other cylinders hay- 
ing piston valves, one for each cylinder. ‘The arrangement of 
cylinders places the high-pressure forward, with the second 
intermediate next, then the low-pressure, and the first inter- 
mediate aft. The high-pressure and low-pressure valves are 
forward of their respective cylinders, the other valves being 
aft. These valves are operated by Stephenson double bar 
links, actuated by two eccentrics each. ‘The engines are bal- 
anced on the Yarrow-Schlick-Tweedy system. 

Steam is furnished by six boilers, of which four are doubl> 


The ship is 


The cylinder 
inches, with a 


inches. 
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ended and two single ended. ‘There are three furnaces in each 
end of the double-ended boilers and three in each of the single- 
ended, making a total of thirty furnaces. The aggregate grate 
surface is 55 (592 square feet); the heating 
surface is 2,100 square meters (22,600 square feet); the ratio 
between the two is 38.2 to 1. The boilers are all of a dia- 
meter of 14 feet 8 inches, the lengths being 19 feet Io inches 
and 10 feet 9 inches respectively. Howden’s forced draft 
installation is fitted. The steam pressure is 215 pounds per 
square inch. 

The condensers are located in the back columns of the low 
and first intermediate cylinders, that is, in the after half of 
the engines. "The propellers have each a diameter of 6 meters 
(19 feet 8 inches) and a pitch of 6.1 meters (20 feet); this 
makes a pitch ratio of 1.017. The shafting is carried out 
through spectacle frames to avoid the use of outside struts. 
There are eleyen sections in each shaft, the two sections of 
crank shaft having a diameter of 15%4 inches. The thrust 
shaft has seven thrust collars. ‘The line shaft, in seven sec- 
tions, is provided with two bearings to each section for steady- 
ing purposes. 

Four sets of direct connected generators and engines furnish 
electricity for both lighting and power purposes. Three of 
these are of 480 amperes capacity each, and the other of 200 
amperes; all are operated at 100 volts, the larger types being 
run at 300 revolutions per minute. The three larger ones 
have compound engines with cylinders 10 and 17 by Io inches, 
and are located just aft of the engines, on the main engine 
room floor. The fourth unit has a single cylinder, 9 by 8 
inches, and is located in a little compartment above the water- 
line, just aft of the engine room, in order to be available 
in case of emergency, should the engine room be flooded. All 
were furnished by W. H. Allen, Sons & Company, Bedford. 
The refrigerating machinery, which includes a compound steam 
engine operating a single compressor, was furnished by J. 
& E. Hall of Dartford. The anchor winch is from John H. 
Wilson & Company, Ltd. Sandhills, Liverpool. 
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Tubing a Tramp in the Tropics. 


Several years ago I took a berth as second engineer in a ship 
bound from Cardiff to Capetown with coal, and thence to parts 
unknown. She was a packet of about 3,000 tons, of the usual 
tramp class, and steamed about 8 knots when we could get me, 
The trip to the Cape passed without any unusual incident. We 
discharged our coal there, and began to load up for Mauritius. 
While we were lying at Capetown the chief was offered a post 
at the Kimberley diamond mines at about twice the amount of 
salary he was receiving in his present position. He was de- 
terred from at once accepting it only by the idea that if he did 
so the owners might report him to the government for deserting 
his ship in a foreign port, and his certificate might be suspended, 
in which case he would be unable to take another berth as chief 
in a British ship, if the job at Kimberley proved to be unsuitable. 
Finally, however, the rumors of the money to be made at Kim- 
berley overcame his discretion and he left the ship. 

Next morning our captain came to me and asked me if I had 
not seen sufficient service at sea to sit for my examination as 
chief, and when I told him that I had, and that I intended to sit 
for it when I returned to England, he asked me if I would sit 
for it in Capetown, if he could get me the special license provided 
for in such cases by the Merchant Shipping acts. I agreed to do 
this, and was examined next day by the superintendent of the 
Castle Line and one of the chief engineers. The examination 
took place in one of the mail boat’s engine rooms, and consisted 
of answering practical questions regarding the management of 
boilers, operation of main and auxiliary engines, repairs in case 
of breakdowns, and reading indicator cards. This examination 
lasted about two hours, at the end of which time I was declared 


competent to take the ship, as chief engineer, to the East and 
back to England. The third engineer was in about the same po- 
sition as I was with regard to his second engineer’s certificate, 
and he was also examined and declared competent to act as 
second engineer. "The captain congratulated us on our stccess, 
and enlarged upon the opportunity which we young men now had 
to show the stuff we were made of, and to our astonishment said 
that though we were promoted he would, of course, expect us 
to sail for our present wages, but as the owners were gentlemen 
he was sure they would suitably recompense us for our valuable 
services upon our return to England, 

The third engineer and I both refused to accept promotion 
under these conditions, and the “old man” threatened us with all 
sorts of terrible but somewhat vague punishment for our recalci- 
trant behavior. We consulted the leading engineers in port as 
to our conduct, and were assured of their support. Next day the 
captain told me to light the fires in the boilers. I immediately 
complied, and the smoke was soon curling lazily from the funnel. 
Next morning the captain asked me if we were all ready to leave, 
and was much surprised when I told him there was no steam 
on the boilers, as he had not told me what time he would require 
it; and, furthermore, that I would not move the engines until 
there was a chief engineer on board. He then offered us the 
money of the port if we would accept promotion, but we now 
“had our monkey up,” and refused to accept promotion under any 
circumstances. He wired the broker, who came down to arbi- 
trate, and finally I agreed to take the ship out to her anchorage 
in Table Bay, if he would promise to go ashore then and find a 
chief. This he agreed to do, and we carried out this arrange- 
ment. He brought a chief on board with him, having had to 
agree to pay him 50 percent more than he offered me. 

The “old man” had shipped fifty horses at Simons Bay on his 
own account, and we sailed away next day for Mauritius, where 
he immediately disposed of them at a good profit; but he “forgot” 
to give us the bonus he had promised us if we kept a good supply 
of condensed water for them. After selling the horses we next 
sailed to Diego Garcia, a beautiful island in the Chagos Archi- 
pelago, covered with cocoanut palms, where we anchored. ‘The 
captain went ashore (for what purpose I do not know) and then 
we set our course for Diamond Island, in the same group, where 
we received orders to proceed to Rangoon, Burmah. We arrived 
there in due course, and began to load teakwood logs. 

Several plates had to be cut out of the bulkheads to permit of 
some of the largest of these being shipped, and the captain went 
to one of the firms ashore to get an estimate for this job, and 
then he came aboard and asked us (the third and 1) how much 
we would do it for. As our offer was lower, than that of the 
shore firm, he accepted it, and I got a written agreement from 
him this time, arranging to pay us immediately the job was done. 
This was carried out, but the old man had forgotten to arrange 
for the replacing of the plates in his agreement, and was dis- 
gusted when I drew his attention to his lack of foresight. How- 
ever, to show that “there was no ill feeling,” we put them back 
again, as the ship would not have been permitted to go to sea 
with her bulkhead plating off. 

We lay six weeks in Rangoon, and while there a Serang and 
his boys came aboard and scaled the boilers. Now, our tubes 
were in a pretty rotten condition, especially in the port boiler, 
and I suggested to the chief that while it would be a good thing 
to have the furnaces and combustion chambers thoroughly 
scaled, it would be advisable to let the tubes alone, as the scale 
was all that was keeping them tight. He resented my suggestion, 
and had the tubes scaled also. I regarded this operation with 
somewhat mixed feelings, but consoled myself with the reflection 
that we had a full set of spare tubes on board, which had been 
put there, in case of trouble in a foreign port, as the next best 
thing to renewing them, which the owners had intended to do the 
previous trip in the home port. A good charter turning up, how- 
ever, they had decided to risk the boilers for another trip. 
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We left Rangoon for Aden to coal, and were not a day at sea 
when the port boiler tubes began to leak. We had about twenty 
tube stoppers on board, and these were soon used up. Then we 
kept the carpenter busy making wooden plugs with a %-inch hole 
through them. ‘These we drove into the tubes, and the water, 
leaking through the hole and evaporating, soon salted them up. 
By the end of the fifth day the port boiler was useless, and our 
speed was reduced to about 3 knots. ‘The chief now collapsed 
under the strain, and was non compos mentis until we got into 
the Mediterranean a couple of months later, and here we will let 
him disappear from this yarn. I was now again in responsible 
charge, and the captain asked me what I intended to do. As 
the most sensible plan, I suggested putting back to Rangoon. He 
would not listen to this, but said he would go south again to 
Diego Garcia, where we could lie quietiy and fix the boiler. So 
we meandered gently along at 3 knots until one evening we an- 
chored alongside the beautiful cocoanut palms again, and drew 
the fires out of the port boiler. 

Next morning we began to cut the plain tubes out of this 
boiler, and on trying the new ones we found to our disgust that 

they were about 3/16 inch too small for the holes. As I was 
somewhat dubious about the quality of the new tubes, I thought 
this amount too much to expand them cold: so I made a man- 
drel out of greenheart and put an iron band around it, and 
after heating the tubes we hammered them on this with a teak- 
wood mallet made by the carpenter, until we had expanded them 
sufficiently to make a nice driving fit in the plate. For sixteen 
weary days and nights we toiled, expanding, fitting and cutting 
out, until the boiler was retubed throughout, and when the last 
of the 240 tubes was in we were more like skeletons than men, 
as Diego Garcia, though beautiful to look at, is a “hell’ to work 
in. We had no regular hours, just worked until we were played 
out, took a nap, and began again. When we were finished we 
tested the boiler to twice the working pressure with water, and 
every tube was tight but one. We were highly elated at our 
success, and took the bad tube out and put a tight one in, so as to 
know that we had made a thorough job, even though we could 
only form a mutual admiration society in the fireroom. The “old 
man” kept the ship lying there two days longer to give us a 
little chance to recuperate, and on these two days hangs a tale. 

We then sailed for Aden, and when about eight days from 
there we got into the monsoons, in which we dodged along 
nicely until some one left one of the bunker hatches open on 
deck, and we shipped a sea down the bunkers which flowed into 
the fireroom; filled the bilges and drowned out the low fires. In 
the midst of this little excitement the joint between the shell and 
the main feed check on the port boiler blew out, and we had to 
draw the fires in the boiler, as we were unable to keep water 
enough in it. The steam immediately fell, the engines slowed 
down, and the ship got into the trough of the sea and rolled 
heavily. To make matters worse, every stud proved to be cor- 
roded away, and we had to bore them out and renew them. ‘This 
job took about six hours, and then we started the boiler again, 
and eventually got into Aden the day after the owners had put 
60 guineas premium on us, as we were 35 days overdue from 
Rangoon. 

We coaled up at Aden and Port Said, and sailed along the 
Mediterranean without any incident worth mentioning, until close 
to Gibraltar, where we ran into a fog bank and heard a crash in 
our vicinity. Cautiously moving through the fog, we found two 
steamers interlocked, and the grain pouring out of the side of 
one of them. Our “old man” saw a chance to recover some of 
the loss on our trip, and took one of them in tow, but two torpedo 
boats came out from Gibraltar, accompanied by two tugs, and 
the officer in charge ordered our captain to cast them adrift, 
which he did. 

The remainer of the trip through the Bay of Biscay and channel 
was uneventful, and we got into London, to be received somewhat 

_coldly by the owners for obvious reasons, but were amply repaid 
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for our trials by the welcome of our friends, who received us as 
men returned from the dead. I got an excellent reference from 
the superintendent for my “valuable services,’ and was offered 
the first vacancy in their fleet, but was unfit to accept a berth for 
some months, as 1 still felt the effects of the sixteen days at 
Diego Garcia. 

Several years later I was leaving one of the Clyde ferries at 
Glasgow, when I was hailed by a disreputable looking indi- 
vidual, who proved to be my late chief, who had deserted us to go 
to Kimberley. From his somber story I gathered that while at 
the mines he had made some money and collected a nice variety 
of bad habits, and that the latter had soon assisted him to dis- 
pose of his surplus cash, and unfitted him for regular employ- 
ment; with the result that he had drifted from bad to worse, 
until now he was merely a casual laborer at the docks. J. M. 


NOTES ON NAVAL SCIENCE TOPICS. 


BY ARTHUR R. LIDDELL. 

Naval science, like every other, affords oppoftunities at inter- 
vals for fresh stock-taking. New facts and theories crop up, 
and old ones are unearthed and brought to honor. It frequently 
happens, also, that the thoughts and inventions of earlier workers, 
which in their day were left unheeded because they did not at 
once find their place in the general fabric, reappear under new 
names, and fulfil their destiny. Some of the problems in the 
designing and working of ships, which just now seem to merit 
attention, will be commented upon in the following: 


PROPORTIONS OF VESSELS. 

The proportions to be borne between the principal dimensions, 
length, breadth, and depth, of a steam vessel are generally deter- 
mined with reference to speed, strength, and prevailing fashion, 
and to a certain extent to stability. There are other considera- 
tions, however, to which attention ought to be paid in designing. 
If the midship section of a vessel be squared below water, that 
is, be made to take a square form of equal area, and a line par- 
allel with the water line be drawn in the longitudinal plan at the 
height of the new bottom thus formed, an equivalent block will 
be produced, which may be used for approximately determining 
the metacentric conditions (see Figs. 1 and 2). Any erection 
there may be on deck must then be shortened at each end in 
proportion as it is lighter than the rest of the structure and its 
contents. The center of gravity of the vessel loaded with a 
homogeneous cargo may be taken nearly at the center of mean 
distances of the longitudinal plan of the block. For full-lined 
vessels the height of the metacenter above the flattened bottom 
is nearly equal to the breadth multiplied by a coefficient which 
may be taken from the following table: 

Propom of Draft to Breadth. 02° 03 04 O85 06 O17 
Coefficient 0.517 0.403 0.408 0.417 0.439 0.469 

The heights of the metacenters of finer vessels will be lower 
than those given, by percentages which, for given coefficients 
and given styles of model, will not greatly vary. After a little 
experience, designers will know how much to deduct from the 
tabular figures for their own models. 

The general conditions in regard to stability are thus given. 
The center of gravity of the vessel being at the center of mean 
distances of the longitudinal plan as above corrected—practically 
at about half height—the depth of the vessel can be so chosen 
that a given metacentric height (G M) is obtained. 

Suitable proportions of depth to breadth having thus been 
attained, it now becomes necessary to choose the length. ‘This 
is fixed by the following considerations: The longer the vessel, 
the greater must be the height of her free side, so that, the 
breadth and depth being given, the greater the length, the shal- 
lower will the draft become. Naturally, also, the greater the 
length, the greater will be the strain on the longitudinal struc- 
tural parts. On the other. hand, a certain length of vessel may 
be necessary for speed, and restrictions in regard to draft may 
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make it advisable to distribute the displacement, and the bulk 
of the vessel generally, more in the longitudinal direction than 
would from other considerations seem desirable. 

Another question, which here presents itself, is that of the 
“under load-line.’” The light draft of a vessel must bear a 
certain proportion to her length, very much as does the free- 
board above the deep load-line. The draft should be not less 
than half the assumed maximum height of a wave that has the 
same length as the vessel. A further draft allowance should 
be made in vessels with considerable rise of floor, and in those 
in which the axis of the propeller lies relatively high. 

It appears, then, that if the length of a vessel be gradually 
increased, and the area of the midship section at the same time 
gradually reduced, so that the cubic capacity and the proportion 
of breadth to depth remain the same, the thickness of the slice 
between the deep load-line and the under load-line will become 
gradually less, until a limiting point is reached, at which the 
two lines coincide. The slice in question represents weight of 
cargo which can be carried, and although the limiting point at 
which cargo carrying capacity becomes nil may never be ap- 
proached in practice, the disadvantages of unduly extending the 
length of a vessel are clearly considerable, even apart from the 
question of increase of weight of structure by which the ex- 


tension is accompanied. 


Se aaa a ee 


SS a { 
| 


sl 


Metacenter @ 
7 | 


7 1 


Center of Gravity @ 


FIGURE I. 


In the case of sailing vessels ability to stand up under a press 
of canvas becomes an all-important factor in the calculation, and 
the length of the vessel has also to a greater extent to be deter- 
mined by considerations in regard to maneuvering. Sail-carrying 
power depends upon the proportion of depth to breadth. The 
heights of the center of gravity and of the metacenter may be 
approximately determined in the manner above referred to. For 
ordinary ship-shape vessels, the vertical distance between these 
points should lie between 2 feet 6 inches and 4 feet, the best 
proportions for all sizes of vessels being those in which it is from 
3 feet to 3 feet 6 inches. 

The reason why the best metacentric height for all sizes of 
vessel is nearly a constant is that, while stability varies with the 
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fourth power of the dimensions, the moment of sail which a 
vessel can carry varies approximately with the cube only. The 
moment to resist farther heeling at a given angle is proportional 
to length X breadth X depth X lever, or to dimension? X lever: 
that of the sails to length X height of sail X leverage of sail, 
or to dimension®. Jf then the two opposing moments are to 
remain equal for all sizes’ of vessel, the lever factor of the stabil- 
ity, which is in direct proportion to the height of the metacenter 
above the center of gravity, must be kept constant. The length 
factor, being common to the two moments, may be disregarded, 
and the height and leverage of the sail spread being governed 
chiefly by the breadth, there remains only the proportion of depth 
to breadth to be considered. As a convenient rule for approx- 
imately fixing this, the following may be suggested: 

Find the depth to breadth at which the height of the meta- 
center above the center of gravity is nil, and then deduct from 
the former twice the metacentric height (known as the G M 
height) desired. A correction will have to be made on account 
of the reduced proportion of draft to breadth affecting the height 
of the metacenter above the base, but this may easily be deter- 
mined from the table above given. ‘The conditions under which 
depth to breadth is such that the G M height = 0, will vary 
with different heights of rig, different extent of erections, etc. 

A certain vessel 270 by 43 feet by 25 feet 8 inches molded dimen- 
sions has a G M height of 1 foot 9 inches when loaded to her deep- 
est draft with a homogeneous cargo, and one of 3 feet 6 inches as 
usually stowed, with heavy cargo below and lighter cargo above. 
With a molded depth of 25 feet 8 inches + 3 feet 6 inches X 2 + 
1 foot 4 inches, her G M height in the last-mentioned condi- 
tion of loading would be = 0, the quantity 1 foot 4 inches being 
the correction for metacentric height above base, referred to in 
the foregoing. 

Such rules must, of course, be used with a certain amount of 
discretion, but this is the case with most problems with which 
the naval architect has to deal, and they at least afford a rough 
means of jumping at conclusions, which in all cases have to be 
verified by calculation. 

Another condition which often has to be fulfilled in a sailing 
vessel is that of standing without ballast. This is largely a ques- 
tion of keeping down the rise of floor, so that the light water- 
line cuts the side above the bilge, and thus has a relatively large 
moment of inertia, but the above-described method may also be 
applied in passing from size to size of similarly shaped and con- 
ditioned vessels. 

FREEBOARD. 


The English freeboard regulations have lately been revised, 
but the freeboard question in general is far from being at rest. 
Complaints were rife until recently, that foreigners brought their 
vessels into English ports more deeply laden than English cap- 
tains were allowed to do, and international agreements which 
were intended to remove these grievances brought peace only 
for a time. Such instruments are made to be evaded, and there 
is the more excuse for this here, that the regulations rest upon 
bases that are in many cases very questionable. 

Towards the end of the “seventies” a succession of disasters at 
sea led to an agitation headed by Mr. Samuel Plimsoll, and 
directed against the practice of overloading vessels. Various 
conflicting proposals were made, and the controversy dragged 
on for some years, until at length, after much skirmishing be- 
tween public opinion, the government, and the shipowners, and 
some abortive attempts to allay the storm by half measures, a 
Royal Commission was appointed to study the question and 
frame regulations for freeboard, 

For the latter, three different bases were proposed. The offi- 
cers of the Board of Trade contended that “height of platform” 
at which men would be safe from being washed overboard was 
the point to be chiefly considered. Some prominent professional 
men asked for a compulsory reserve of spare buoyancy, so that, 
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when water came on board, a vessel might be able to rise and 
shake it off again. A third school wished to make the strength 
of the structure to resist longitudinal bending the measure of 
the draft to which loading might be allowed, at any rate in 
certain classes of vessels. 

The principles underlying these proposals were only partially 
grasped to begin with, although, in a vessel with, say, poop, 
bridge,»and forecastle, freeboard is measured from the main 
deck, the men on watch will be on the decks of these erections 
in bad weather. ‘To obtain the effective height of platform, the 
freeboard must be increased by the height of the erections (see 
Fig. 3). Spar and awning deck vessels are looked upon as 
having relatively light upper structures, in which the freeboard, 
measured from the uppermost continuous deck, must be greater 
than usual. These vessels were assumed to have no erections, 
and, when this was really the case, the effective height of plat- 
form became so much less than usual that captains often de- 
clined to load down to the mark allowed by the regulations. 
The height of platform provided was in fact too small. Nowa- 
days spar-deck vessels, at least, usually have erections like other 
vessels. 


to evade the tonnage laws. If the present system of assess- 
ment were replaced by one that really fitted the circumstances, 
they would probably cease to be built. That the material of 
these vessels is not now properly distributed, is due to the cir- 
cumstance that in the acts of Parliament relating to tonnage, 
spar and awning decks are declared to be light superstructures, 
and they have to fulfil this description. 

The relation borne by the sheer of a vessel to height of plat- 
form is not always understood. Sheer ought not to be the 
“matter of taste” which it is generally considered. ‘The side line 
of a vessel’s deck should be about parallel to the line followed by 
the crest of a wave of her own length in passing along her side 
(see Fig. 3). The uneven distribution of the displacement in 
vessels of ship shape causes this line to rise higher at the ends 
than amidships—at the bow more than the stern. 

Sheer is greater in proportion in short vessels than in long 
ones, because the wave that rises highest on a vessel’s side is 
one of her own length, and, according to observation, the 
heights of full-sized ocean waves vary about as the square roots 
of their lengths—that is, are relatively higher, the shorter the 
waves. 


FIGURE 2. 


A further mistake made in dealing with such vessels of lighter 
construction lies in the assumption that their bending strains 
vary with their displacements to different depths of immersion. 
Provided the cargo be so placed that the difference in the re- 
spective longitudinal distributions of weight and buoyancy is not 
excessive, the alteration in bending moment due to an increase 
or decrease of draft may be very small. The principal factor 
in the production of strain—the action of the waves—may hereby 


Again, vessels with fine ends require more sheer than those 
with full ones, because the vertical or “heaving” motion is the 
greater with the former. This may readily be ascertained by 
a trial, in which the displacement of a vessel is calculated, first 
with the crest and then with the hollow of the wave amidships. 
If the wave crest in each case be taken at the same height above 
the keel, it will be found that the displacement is greater in 
the first case than in the second. When the wave hollow is 
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remain practically the same. The lightness of these vessels, it 
may be observed, is due to a deficiency of material at the place 
at which it is most needed, that is, at the top of the girder; and 
even if the reduction in the bending strains were admitted to 
take place, the construction is a disadvantageous one. 

The spare buoyancy basis applies to vessels other than those 
with spar and awning decks, which in this respect are assumed 
to have something over. It is perhaps a question, whether poops 


amidships, the vessel must sink down until she finds her dis- 
placement. The momentum due to her vertical motion will, in 
fact, be such that she will be carried still further, and the real 
difference in the respective vertical positions of the wave crest 
in the two cases will be greater than the calculation of dis- 
placement would show. 

The average allowances made for sheer in vessels of different 
sizes have been evolved from practice, and are probably nearly 
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and inclosed bridge houses might not be accredited with more 
buoyancy than the regulations assume them to have. However 
this may be, it is clear that the prevailing methods of freeboard 
assessment are a compromise between three distinct sets of re- 
quirements, which do not always run parallel. The reasonable 
way of dealing with these would be to determine the freeboard 
for each set separately, and adopt the largest of the values ob- 
tained. The amount of work involved would probably not be 
much greater than at present, and the result would certainly be 
more satisfactory. 

As regards spar and awning deck vessels, these were created 


right; that is, they are such that the condition above referred to, 
of the path of the wave crest running approximately parallel with 
the deck, is in the average case fulfilled. 

The sheer is greater forward than aft, first because the 
forward motion of the vessel tends to increase the height of 
the waves that she meets, and to reduce that of the ones she 
leaves behind; and second because the stern is broader than the 
bow, and does not therefore sink so far into the water. 

Since their provisions were first made compulsory, the free- 
board regulations have been several times revised, but their gen- 
eral features as described above have undergone no material 
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As a substantial improvement upon the chaos which 
previously existed, they have given fair satisfaction to the 
various classes affected by them. It will be seen from the above, 
however, that they contain many imperfections, and that in 
some cases they unduly hamper the naval architect. And this 
is not all. They leave out of account some of the most important 
conditions of safety at sea. .In connection with these the “under 
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she was used on the occasion of a native carnival held at Roto- 
rua, Auckiand, New Zealand, and it is stated that the effect pro- 
duced upon the nerves of the natives of the district was powerful 
in the extreme. ‘The boat has a length of 27 feet. She has been 
a consistent prize winner in the many races which she has entered 
in New Zealand waters. She was built by the Ailsa Craig Motor 
Company, Strand-on-the-Green, Chiswick, London. W. 


THE AILSA CRAIG MOTOR BOAT TOGO, TRANSFORMED INTO A SEA SERPENT. 


load-line” and the stability may here be referred to in brief. 

The endeavor made on all hands to get more and more car- 
tying power out of the parallelopipedon, combined with relatively 
smaller tonnage dues, led to a flattening of floors and an increase 
of coefficients of displacement, until vessels were produced which, 
in the light condition, swam like balloons upon the water, and 
could be steered only in a calm sea. 

The draft of a vessel, when light, corresponds in some respects 
with her freeboard when loaded. It is important that passing 
waves should not lift her ends out of the water (see Fig. 4), 
and indeed that rudder and propeller should in all cases remain 
well immersed. As illustrated above for the freeboard, the draft 
here necessary should beara certain proportion to the square 
root of the length of the vessel. To insure sufficient stability, 
it would probably be better to make the height from the middle 
of the bilge to the light line vary in the manner proposed, instead 
of the draft itself. 

With regard to stability, it is difficult to lay down general rules, 
because so much depends upon the uncontrollable factor of 
stowage. Apart from this, it is influenced chiefly by the pro- 
portions borne by length to mean height and mean draft of ves- 
sel, respectively. It may be found feasible to fix upper and 
lower limits for these, at all events in particular trades, but a 
certain margin would in each case have to be left for possible 
abnormities of stowage. The question of stability, however, is 
one that must be discussed separately, and the same is the case 
with that of watertight subdivision, as a protection against a 
vessel’s being sunk by collision or other mishap. 

It seems a paltry half measure to take elaborate precautions 
against a few of the dangers of the sea; and to leave the rest 
out of account, because they appear difficult to deal with. Prob- 
ably it would be better to disseminate information as to the 
principles which should be attended to in the design and working 
of vessels, and to leave legislation alone; but if the latter must 
be resorted to, care should be taken, on the one hand, that all 
the conditions be intelligently taken into account, and, on the 
other, that the natural development of the various types of steam 
and sailing craft be impeded as little as possible. 


A Motor-Propelled Sea Serpent. 
The motor boat Jogo, fitted with a 24-horsepower motor, has 
been decorated until she presents an appearance such as that 
given in the illustration. With her speed of 18 miles per hour, 


THE NEW SCOTTISH MONARCH. 
BY FRANK C. PERKINS. 
One of the most interesting and latest additions to the Mon- 
arch fleet managed by Raeburn & Ueree, Glasgow, is the Scot- 
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tish Monarch. he official trials were held on the Clyde on | 


November 15, 1906, when a speed of 13 knots was obtained. 
This vessel was, like all others of the company’s fleet, designed 
by the company’s marine superintendent, Capt. John C. Black, 
M. I. N. A., and built by Russell & Co., Port Glasgow. It is 
one of the most thoroughly up-to-date cargo steamers afloat 
in hull, form, machinery, cargo working appliances, and ar- 
rangements for the comfort of officers and crew. 

The vessel measures 420 feet over all, 52 feet in breadth, and 
30 feet in depth, with a block coefficient of 0.780, and measure- 
ment capacity of about 11,000 tons. She is constructed on the 
girder pillar principle, all hold stanchions excepting those for 
grain shifting boards being dispensed with. Her ’tween decks 
being 9 feet in height, she is an ideal vessel for the transport 
of coolies or troop horses; while her hatchways, being exception- 
ally large, 32 feet 6 inches by 18 feet, and each provided with 
two of Clark, Chapman & Company’s latest type of 7 by 12 
inch winches, permit of large and unwieldy pieces of cargo 
being handled with the greatest of care. A complete installa- 
tion of electric lighting, in which there are no fewer than four- 
teen cargo clusters of five 32-candle-power lamps each, enables 
cargo to be loaded or discharged as rapidly by night as by day. 


To enable the vessel to maintain a good average speed on 


long runs light, provision has been made for carrying 2,125 tons 
of water ballast, and with a view to eliminating all danger 
of damage to the tank margins arising in consequence of heavy 
seas on such runs, a special feature has been made of the bracket 
floor arrangement, all floors being bracketed to the tank top. 
The boiler room tank inside and on top, as well as the whole 
of the permanent bunkers, are coated with Wailes Dove's 
bitumastic enamels. J 

The propelling machinery, which is by D. Rowan & Co., Glas- 
gow, consists of a set of triple expansion engines with cylinders 
27, 44 and 73 inches in diameter, and a stroke of 48 inches. The 
cranks are of the built-up type and the shafting of forged steel 
carrying a solid propeller of nearly nine tons weight. Steam is 
supplied at 180 pounds pressure by two large single-ended 
boilers, each 16 feet 6 inches in diameter by 12 feet long, and 
fitted with Howden’s system of forced draft. 
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There is a very full equipment of auxiliary machinery, which 
includes Weir’s feed pumps and feed heater; a 20-ton feed 
evaporator; feed filter; steam turning gear; Morrison’s winch 
condenser; Raylton, Campbell & Crawford’s silent ash hoist, 
which discharges the ashes through the ship’s side below the load 
waterline; and Cockburn’s reducing valves. ‘There is a large 
ballast donkey, to discharge nearly 200 tons per hour, and all 
the auxiliary and steam heating machinery is made to exhaust 
into the main condenser, the winch condenser, or to the atmos- 
phere as may be required. . 

To fit the vessel for the carriage of coolies or horses, a fresh 
water distiller, capable of producing 4,000 gallons per day, has 
been provided, and there is a large donkey boiler of the marine 
type, 11 feet 6 inches diameter by 11 -feet long, which supplies 
steam at 100 pounds pressure to the winches, windlass, and all 
auxiliary machinery. 

The electric installation was. provided by Telford, Grier and 
Mackay, Glasgow. The dynamo, which has an output of 185 
amperes at 65 volts, is driven by a set of Howden’s high speed 
compound engines of the inclosed forced lubrication type, run- 
ning at 500 revolutions per minute. 
of the living accommodation, navigation lamps, compasses, engine 
telegraph, engine room, stoke hold, bunkers and shaft tunnel. 


It supplies light to the whole | 


THE STEAMSHIP SCOTTISH MONARCH, 5,043 TONS, ON ACCEPTANCE TRIAL TRIP. 


The engine room and stokehold are particularly cool and airy, 
there being two 30 inch ventilators led down into the latter, and 
four of 25 inches into the former. : 

The steering apparatus consists of one Alley & McLellan 
heavy 9 by 9-inch steam gear, placed in the engine room, and 
one Hastier & Company powerful screw hand gear aft, oper- 
ated by two 7 foot wheels. The rudder is of the single plate 
type, with forged steel frame hinged on the forged steel stern 
frame of the ship and has Wedgewood’s vertical coupling. Con- 
nected to the quadrant is a powerful rudder brake designed by 
Captain Black to control the rudder in the event of the steering 
chains breaking at sea. 

The officers, engineers, apprentices, and petty officers are 
berthed on the lower bridge deck, around which there is a 
steel bulwark 3 feet 9 inches high, with an awning deck car- 
tied over the accommodation, and terminating in a 10-inch curtain 
plate at the ship’s side. Each room is an exact replica of the 
_ other, and measures 8 by 8 feet and 7 feet 6 inches high. Each 
is furnished in polished oak, and contains a bed with three 
drawers underneath, a chest of drawers, a wash basin, wardrobe, 
sofa seat, mirror, water basin and rack, Low’s patent steam 
radiator, and electric light. All are upholstered in moquette, 


with inlaid linoleum on the floors, and damask port curtains. 
Each officer and engineer has a room entirely to himself, while 
separate bath rooms with washstands are provided for officers 
and engineers. 

The saloon is also placed on the lower bridge, and is hand- 
somely fitted in paneled oak with fluted pilasters, having carved 
capitals and with marble mantelpiece, tiled interior and oak over 
mantel, electric lights and electric fans, 

The captain’s room is in a steel house on the second or pilot 
bridge, and is a handsome apartment 16 by 14 feet and 7 feet 
6 inches high, tastefully paneled on sides and roof, and fur- 
nished with polished ©ak in moquette upholstery, and pale blue 
curtains to match the white and heliotrope sides of the room. 
In this room is fitted up an electric alarm and steaming light 
indicator, which at once calls the captain’s attention, should any 
of the navigation lights fail. Abaft this room, and in the same 
house, is the chart room, with a private entrance from the 
captain’s room. As is usual in all the vessels of the Monarch 
fleet, this chart room contains no bed, or seat, the idea being 
to insure that the officer on watch have access to the charts 
at all times, by preventing the room’s being used by anyone 
as a sleeping room. : 
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The navigating bridge is carried over this house, and on it is 
built the wheel house,:of steel construction, in which the helms- 
man is completely sheltered from bad weather. On the top 
of this wheel house is placed the standard compass, in an ideal 
position, far away from all local attraction. All the navigation 
instruments and the sounding machine are by Messrs. White, 
Thompson & Co., Glasgow. Easy communication between the 
bridge and the engine room is carried on by means of Chad- 
burn’s telegraph and Low’s speaking’ tubes. Speaking tubes 
are also fitted between the captain's room and the navigating 
bridge. 

The sailors and firemen are berthed in the top gallant fore- 
castle, in large airy apartments 8 feet high, with 9-inch side 
lights, and: are provided with galvanized iron bedsteads and 
good heating stoves, benches, lockers, etc. Separate bath rooms, 
with plunge and shower baths, are also provided for the sailors 
and firemen. ; 

A hospital 12 by 12 feet by 8 feet high has been built in an 
isolated position aft, and contains four galvanized iron bed- 
steads, washstands discharging overboard, mirror, water bottle 


rack, table, seats, and an excellent heating stove, also electric — 


light and an electric fan. ; 

A considerable amount of spare gear ‘is carried in readiness 
for any possible breakdown, including a spare propeller, pro- 
peller shaft, crank shaft, piston valve brasses, connecting rod, 
complete fan engine, spare parts of steering and dynamo engines, 
armature brushes and spare parts for winches. 

The ship was built to take the highest class of the British 
Corporation, and aiter her trials proceeded to New York to load 
for Australian ports. 


A Fast Run Through Long Island Sound. 

The new steamer Massachusetts, the first of three freight 
steamers constructed by the Quintard Iron Works Company, 
of New York, and the William Cramp & Sons Ship & Engine 
Building Company, of Philadelphia, for the New England 
Steamship Company, made a trial trip from New York to Fall 
River on June 4, 1907, and succeeded in breaking all records 
down the sound. 

When the contract was made for these steamers, the Quin- 
tard Company promised that they would carry 720 tons of 
freight on the main deck, that the propelling machinery would 
develop 7,000 horsepower, and that the steamers would make 
a speed of 18 knots. On this trial trip the Massachusetts, with 
a load of 800 tons on board, more than fulfilled these pro:nises. 
She’ left Pier 18 North River, at 3:12 p. m.,, and the 
engines were stopped off the company’s pier in Fall River 
at 11:00 p. m., thus making the run from dock to dock 
in seven hours and forty-eight minutes, an average of 23 
statute miles per hour, or 20 knots. 

It has always been claimed that the steamer Metropolis many 
years run from Pier 3, North River, to Fall 
River, in eight hours and forty-two minutes. The steamer 
Puritan, on June 8, 1899, made the run from the dry-dock at 
the foot of Pike street, East River, New York, to Fall River, 
in eight hours and twenty-four minutes, which fully equalled 
the claimed record of the Metropolis. The steamer Priscilla 
has never had the opportunity of making an especial fast run 
all the way from dock to dock, though she has made better time 
than the Puritan between intermediate points. 

The steamet Puritan, on May 26, 1803, the day on which she 
went out to try her speed alongside of the Richard Peck, 
made the run from Stratford to Point Judith, a distance of 87% 
statute miles, in four hours and two minutes. The Massachu- 
setts made this same run in three hours, thirty-four minutes 
and nine seconds. ‘The steamer Priscilla, on. July 21, 1804, 
when trying conclusions with the steamer City of Lowell, made 
the run from Throggs Neck to Little Gull, a distance of 95 


ago made the 


statute miles, in four hours and thirty minutes. The Massa- 
chusetts made this same run in four hours and three minutes. 

Of course all runs of this character are made with the 
tide more or less favorable, but-to determine the actual speed 
through the water of the Massachusetts, her run from Execu- 
tion Light to Point Judith was used. ‘This run is 122% statute 
miles, or 106.4 nautical miles. The steamer made this run in 
five hours, eight minutes and twenty-nine seconds, which 
gives a mean speed of 23.82 statute miles per hour, or 20.67 
knots; making an allowance of 11% knots for the tide, which 
under the circumstances is considered liberal, gives a speed 
through the water of 19.17 knots. The engines were designed 
for 125 maximum revolutions per minute, but on this run 
they averaged 133 for both engines, developing over 9,000 horse- 
power. 

The Massachusetts is a twin screw steamer of 1,724 tons 
net and 4,029 tons gross, launched in April, 1907. She has 
a length of 375 ‘feet, a beam of 54 feet 2 inches and a depth 
of 31 feet. 6 inches. She is built of steel, with a double 
bottom. and ‘seven bulkheads. Propulsion is by four-cylinder 
triple / expansion engines with cylinders 26, 43, 51 and 
51 inches in diameter, and'a stroke of 42 inches. Steam is 
furnished. by eight single ended cylindrical return tubular 
boilers 14 feet 6 inches in diameter by 10 feet 10% inches long, 
at a working pressure of 185 pounds per square inch. The 
grate area is 484 square feet, and heating surface 17,797 square 
feet, making a ratio of 36.8 to I. 


Bids for New Battleships. 


On June 20 the United States Navy Department opened 
bids for the construction of the two 20,000-ton battleships of 
the Delaware type. The bids were from four companies on the 
Atlantic coast, and included a considerable variety of bids, 
due to the inclusion in each case of alternative designs. 

The department's design shows a ship with a length of 
510 feet, a beam of 85 feet 2%4 inches, a draft of 27 feet 
and a displacement of 20,000 tons. This ship it is proposed 
to propel by twin screws, at a speed of twenty-one knots, by 
means of reciprocating engines. ‘The coal supply to be carried 
on trial is 1,000 tons, provision being made for a total supply 
of 2,300 tons. ‘The battery consists of ten 12-inch guns of 
45 calibers in length, mounted in pairs in five turrets, all on 
the center line, and so. arranged that four guns may be fired 
forward and four aft, while the whole ten may be trained on 
either broadside. ‘The secondary battery includes fourteen 5- 
inch rapid fire guns, and twelve smaller guns, besides two 
submerged torpedo tubes. The armor belt has a maximum 
thickness of 11 inches. On the department’s design, the bid 
of the Newport News Shipbuilding & Dry-Dock Company is 
$3,987,000% (£810,275) this figure including hull, machinery and 
equipment, and the work of fitting armor and battery, but 
not including the price of the guns, their mounts or the armor. 
The bid of the Fore River Shipbuilding Company was $4,480,000 
( £020,580). The bid of the New York Shipbuilding Company 
was $4,545,000 ( £933,036). The bid of the William Cramp & 
Sons Ship and Engine Building Company was $5,100,000 
( £1,047,081). 

With one exception, all the alternative designs, which num- 
bered eleven altogether, provided for ships propelled by steam 
turbines. ‘That one. exception was a bid of the New York 
Shipbuilding Company, in which reciprocating machinery of 
the bidder’s design was designated, and the total bid in this 
case was $4,600,000 (£045,238). The turbine bid of this com- 
pany covered Parsons turbines with separate cruising turbines, 
the figure being $4,530,000 (£030,854). The alternative bid 
of the Fore River Shipbuilding Company made provision for 
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propulsion by Curtis turbines, which do not require cruising tur- 
bines. This bid was $4,377,000% (£809,614). The two alter- 
native bids of the Cramp Company contemplated the use of 
Parsons turbines, the bids being respectively $5,050,000 (£1,- 


037,707) and $5,030,000 -( £1,033;507),-in each of which cases 
2 


The High Speed Motor Boat Mercedes W. N. 

The peculiar hull form of the Mercedes W. N., equipped with 
a 180-horsepower engine, is shown in the accompanying views. 
This boat has made some excellent runs at Monaco and Nice, 
France. She was constructed by the celebrated European firm 


THE MOTOR BOAT MERCEDES W. 


an additional $50,000 (£10,274) was required for cruising tur- 
bines. The Newport News Company submitted six alternative 
bids, all contemplating the use of Parsons turbines and Thorny- 
croft-Schultz boilers. These bids ranged from $4,050,000 
( £832,220) to $4,125,000 (£847,632). All of the above alter- 
native designs contemplated the use of the department’s hull 
and equipment. 


THE MERCEDES W. N. BEING TRANSFERRED 


It should be noted that the bid of the Newport News Com- 
pany on the department’s designs is $3,000 (£616) less than 
their successful bid in 1902 for the construction of the 
battleship Louisiana, of 16,000 tons, and of a guaranteed speed 
of eighteen knots, the actual speed on trial trip having been 
18.82 knots. It should also be noted that this bid is $1,113,000 
(£228,706) less than the bid of the Cramp Company ~ for 
identically the same thing. 


* Accepted. 


N. AT FULL SPEED AT MONACO. 


of the same name, at Baden near Vienna, Austria, the same 
firm having constructed the high speed motor boat Mercedes- 
Paris, equipped with a six-cylinder motor and having made a 
speed of 30 kilometers (18.64 miles) per hour over a distance 
of 1,100 kilometers (683 miles). 

This newer boat has a total length of 12 meters (4o feet) 
and a width of over 2 meters (nearly 7 feet), the depth 


PRIOR TO LAUNCHING AT NICE, FRANCE. 


measuring I.1 meters (3.6 feet). The six-cylinder engine de- 
velops 150 horsepower when operating at a speed of 1,050 
revolutions per minute. The cylinders are 175 millimeters (7 
inches) in diameter with a stroke of 145 mm. (5.7 inches). 
The engine is provided with low tension sparking devices of the 
Magneto-Simms-Bosch type, also with high tension igniters of 
the Magneto-Eisemann design. A set of storage batteries is 
also provided. The carburetor is of the Mercedes design, 
having an automatic regulator. 
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The Japanese War Cloud. 

Much speculation- is being indulged in regarding the 
immediate future of the relations between Japan and the 
United States. While there is little probability of imme- 
diate serious trouble, it is pertinent to inquire into the 
strength of the two navies. ‘There are in commission 
in the United States navy twenty-two first-class battle- 
ships, aggregating 291,679 tons. These ships carry a 
total of eighty-eight guns of 12 and 13 inches, all of 
which are available on the broadside. There may also be 
trained upon a single broadside no less than seventy-four 
8-inch; thirty 7-inch and eighty-one 6-inch guns; mak- 
ing a total broadside discharge of 51 tons of metal. 

The Japanese battleships, including five taken from 
the Russians, number thirteen, with an aggregate of 
180,140 tons, and a total broadside of forty-four 12-inch,. 
twelve 10-inch and seventy-eight 6-inch guns, giving a 
total of 22.8 tons of metal at one discharge. 

In armored cruisers the American nayy has about the 
same relative advantage, so far as numbers and displace- 


ment go: but the Japanese ships are in general more 
powerfully armed than the American, which would tend 
to partially even up the forces of swift vessels. 


The Marine Steam Turbine. 

Among the papers presented at the summer meeting 
of the forty-eighth session of the Institution of Naval 
Architects, which was held in connection with the Inter- 
national Congress at Bordeaux, was one by Messrs. Par- 
sons and Ridsdale upon “Practical Points in the Appli- 
cation of the Marine Steam Turbine.” The paper is con- 
cerned principally with the maneuvering qualities of ves- 
sels fitted with Parsons turbines, with comments upon 
coal consumption, weight of machinery and arrangement 
of machinery in the vessel. ¢ 

“In the actual handling of a steamer in crowded wa- 
ters, in narrow channels, in entering harbors, and in ap- 
proaching piers and landing stages, or in docking and 
undocking, the reliability of her reversing arrangements 
—the perfect and prompt obedience of the machinery—is 
the primary consideration. It has been stated by a well- 
known shipowner in a discussion on a paper a few 
years ago that ‘more cases of accidents come up at 
Lloyd’s Classification Committee through striking dock 
walls and pier-heads than from any other cause.’ Such 
accidents must be principally due to the engines them- 
selves failing to respond quickly to the orders from the 
bridge. The relative absence of accidents from such 
causes with turbine steamers goes to prove that the cer- 
tainty in handling is far greater than in the case of 
reciprocating engines; and if the man in charge knows 
that his ship can be brought up with absolute certainty 
within a distance ascertained by experience, he quickly 
acquires great confidence in handling her, whatever that 
distance may be.” 

Figures of actual results with various vessels propelled 
by turbines have shown that in most cases where they 
are running at not more than 11 knots they can be stopped 
within a distance equal to about their own lengths, the 
period of stopping being frequently less than one minute. 
At higher speeds, the distance and period are both largely 
increased. ‘Thus, at 17 knots a 400-ton destroyer re- 
quires nearly three lengths. This may be compared with 
three lengths at 14.5 knots for the United States battle- 
ship Jndiana with reciprocating engines. A direct com- 
parison is had between two German cruisers, of about 
3,000 tons displacement, one of which is fitted with tur- 
bines and the other with piston engines. It was found 
that at a speed of 5 knots the turbine-propelled ship 
stopped somewhat quicker than the other, but that at a 
speed of 11 knots there was a slight advantage in favor 
of the reciprocating vessel. 

As a general proposition, there is no necessity for 
bringing a ship to rest on a straight course in the short- 
est possible distance and time. A maneuver of this sort 
is usually entered into for the purpose of avoiding a col- 
lision, and the helm is used, as well as the reversing of 
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the engines. In fact, a committee of British naval en- 
gineers in 1877 reported that by steaming ahead and 
using the rudder a collision might be averted which 
would have been unavoidable with full speed astern on a 
straight course. From this point of view, comparisons are 
given in the paper of the turning circles of various ves- 
sels, and it is interesting to note that the turbine steamer 
Viking, 361 feet long, when running at 20 knots, has a 
turning circle with a diameter of 1,475 feet. Compared 
with this, we have the American battleship Nebraska, 435 
feet in length, which at 19 knots has a turning circle of 
1,050 feet diameter. With the Viking, the circle is about 
4.1 lengths of the ship, while with the Nebraska it is 
about 2.4 lengths. 

Service coal consumption comparisons in torpedo boat 
destroyers of similar design, one fitted with turbines and 
the other with reciprocating engines, show very similar 
results up to 21 knots. With cruisers of identical size 
and type, fitted respectively with the two types of ma- 
chinery, the result seems to favor very largely the tur- 
bine engines, as regards coal consumption. In one com- 
parison the two cruisers covered a distance of 1,380 nau- 
tical miles side by side in ninety-two hours, or at a speed 
of 15 knots. The turbine cruiser consumed 245 tons of 
coal as against 297 tons for her consort, this being an 
increase of 21 percent. In another comparative test, the 
two cruisers covered 2,090 nautical miles in 132 hours, 
at 15.8 knots. The turbine cruiser used 366 tons of coal 
as compared with 416 tons, the difference being nearly 14 
percent. A comparison of full speed results gives fig- 
ures even more striking than this. 

“For given speed and horsepower and efficiency there 
is very little variation in the weight of turbines, whether 
for mercantile or naval purposes. On the other hand, 
reciprocating engines will vary very considerably, as, for 
instance, in the case of a large cruiser and an Atlantic 
liner of the same power and speed, the mercantile vessel 
will have engines 50 percent heavier than the warship. 
If we compare these two types of vessels with turbine 
engined ones, it will be found that the turbines for full 
power will weigh nearly the same in both liner and 
cruiser; but in the case of the warship, as the complete 
installation generally includes also cruising turbines for 
the reduced speed, the total weight will be actually 
heavier than that for the mercantile vessel, thus reversing 
the case of the reciprocating ships.* 

“For similar engines, with the same piston speed, the 
power of reciprocating engines varies about as their 
(weight). With turbines for the same power the 
weight varies considerably for different speeds of ship, 
the turbines being relatively much heavier for low than 
for high-speed vessels. It will generally be found when 
comparing turbines and reciprocating engines that the 
weight and cost of the turbine instailations begin to 


*This comparison leaves out of consideration the heavier condensers, pipes, and 
auxiliary machinery usually fitted in merchant ships, 


exceed those for reciprocating engines at about the same 
point as that at which the steam consumption of the tur- 
bine becomes too high for practical application, i. e., in 
ships where the propulsive conditions and speed of ship 
begin to rule the turbine out of court. Thus we may say 
that up to the present time, for all mercantile applications, 
the turbine has been lighter than ordinary reciprocating 
engines to give the same speed of ship. In some cases 
this saving has exceeded 30 percent, while in others the 
weight has been very nearly equal. 

“In battleships and cruisers turbines are of about the 
same or less weight than reciprocating engines. It is 
only in vessels of the destroyer and torpedo boat class 
that the reciprocating engine is able to beat the turbine 
on the score of weight, with this difference, that the 
reciprocating engine becomes so frail as to have but a 
very limited capacity for full-speed running, and can in- 
deed be run at full speed only by the aid of the most 
careful nursing. On the other hand, it may be justly 
claimed for the turbines of a destroyer or torpedo boat 
that they require no nursing, and are always as ready for 
continuous running at full power as those of a larger 
ship. It has been stated above that turbine weights 
cannot be much varied for constant conditions. Excep- 
tion should be made to this statement so far as weights 
are influenced by test and boiler pressures. It has been 
found that the boiler pressures adopted in recent years 
for reciprocating engines are generally higher than are 
necessary in similar vessels fitted with turbines, in order 
to secure the best and most economical results; but we 
wish here to point out the influence of specified test 
pressures on turbines, and as about 40 to 45 percent of 
the weight of the turbine is on an average directly af- 
fected by the test pressure specified, and as this propor- 
tion of the weight varies in direct ratio to the test pres- 
sures for equal stresses in material, it is seen how largely 
the total weights of the turbines are affected by. the 
boiler pressure.” . 

The statement that in torpedo boats and destroyers the 
reciprocating engine for a given power is apt to be found 
lighter than the turbine, comes as something of a sur- 
prise. When we remember that the little Turbinia, 100 
feet long and of 45 tons displacement, developed 2,200 
horsepower on a machinery weight of 22 tons, and then 
compare this result with the best obtained with recipro- 
cating engines in torpedo boats of the United States navy, 
which shows approximately 50 horsepower per ton of 
machinery, the statement made in the paper seems to be 
at direct variance with previously accepted ideas on the 
subject. The fact that there are in the American navy 
no torpedo vessels of as much as 2,200 horsepower, with 
a displacement of under 140 tons, or more than three 
times that of the Turbinia, and that in nearly all of these 
vessels from 40 to 50 percent of the total displacement 
is taken up by machinery weights, including auxiliaries, 
etc., seems to be further evidence along the same general 
lines. 


338 


International Marine Engineering. 


AUGUST, 1907. 


TT 


American Shipbuilding in 1906-07. 

The total tonnage of merchant vessels built in the United 
States and officially numbered by the Bureau of Navigation 
during the fiscal year ended June 30, 1907, was 1,364 vessels of 
510,865 gross tons, the largest in half a century, and exceeded 
only twice in American history. Construction in 1855 amounted 
to 583,450 gross tons, in 1854 to 536,046 gross tons. In those 
two years the tonnage built in the United States greatly ex- 
ceeded the tonnage built in the United Kingdom. 

In the past fiscal year steel steam vessels built in the United 
States numbered 122 of 360,665 tons, by far the greatest ton- 
nage of this description in our history, but only about one- 
fifth the tonnage built in the United Kingdom. ‘The average 
tonnage was 2,956. Of these steel steamers, 47 of 238,713 tons, 
an average of 5,079, were built on the Great Lakes; the Le 
Grand S. De Graff, 7,971 tons, being the largest yet built for 
those waters. Fifteen new lake steamers are each over 7,000 
tons. In 1903 the largest steamer built on the Lakes was 5,600 
tons. 

The total tonnage and average size of steel steamers built 
for the coasting trade are the largest in our history. On the 
seaboard 24 ocean steamers, each over 1,000 gross tons, aggre- 
gating 98,028 tons and averaging 4,085, were built, the largest 


being the Mexican, 8,579 tons, for the new west coast Hawaiian 
trade via the Tehuantepec Railway. Only two steamers, Ha- 
vana and Saratoga, each of 6,391 tons, operating under the 
Ocean Mail Act of 1891 to Havana, were built for the foreiga 
trade. 


COMPARATIVE STATEMENT 


| 1g06 1907 
Ships Tons | Aver. | Ships Tons | Aver. 
| 
311,512 378 813 397,841 489 
36,833 145 176 25,736 146 
73.399 IgI 375 87,288 233 
421.744 288 1.364 510,865 375 
281 741 2,585 122 360,665 2,956 
Four years have now elapsed since a square rigged vessel 


was built in the United States, and the increase in steam 
tonnage is accompanied by a decline in the building of schoon- 
ers. A relatively new type, the schooner equipped with auxil- 
jary motor power, is appearing. 


The (Curtis) turbine-propelled steamer Creole, of the 
Southern Pacific Line, described in our columns last October, 
has been placed in service between New York and New 
Orleans. 


ENGINEERING SPECIALTIES. 


Toomey’s Hoisting Apparatus on a Large Dredge. 

A floating dredge that has been used very satisfactorily on 
smaller work has recently been designed for a large capacity in 
heavy work, and presents some good special features of arrange- 
ment and operation. It has a hull about 130 feet long and 45 feet 
wide, with a boom 66 feet long on centers, which carries a clam- 
shell or orange-peel bucket of 10 cubic yards capacity. The 
weight of this bucket empty is about 17 tons in air, and its weight 
when filled with wet mud is about 32 tons in air, and only, 22 
tons in water. 

The difference of 10 tons, and the weight of the empty bucket, 
cause a great irregularity in the stresses developed by hoisting. 
To equalize these stresses and to make the service of the hoisting 
machinery work more uniform, the bucket is provided, with an 
adjustable variable counterweight, arranged to take up about 12 
tons of its weight and to throw the full weight on the bucket 
when below the surface, so that it will sink rapidly in the ma- 
terial for filling. This compensating arrangement permits a more 
uniform operation of the engines, to promote economy of work 
and maintenance. 

The boom has a horizontal radius of 53 feet, which gives it a 


EN-CUBIC-YARD BUCKET DREDGE WITH VARIABLE COUNTERWEIGHT, BUILT BY TOOMEY BROTHERS COMPANY. 


reach of 22 feet in advance of the dredge and 30 feet on each side, 
thus enabling it to command a considerable area in one position 
of the dredge. The heel of the boom is pivoted to a turn table 
20 feet in diameter, on which is seated the single drum main 
hoisting engine, in the same vertical plane as the boom, thus pro- 
viding a direct line for the hoisting rope and effecting an esti- 
mated economy of 20 percent in expenditure for power and wear. 
The point of the boom is supported in a fixed vertical position by 
steel rods pin-connected to it,.and to a swivel at the top of the 
shear legs 53 feet high. The feet of these legs clear the turn- 
table and have fixed pivots on the deck. 

The shear legs are inclined slightly forward and are attached 
to a longitudinal strut about 55 feet long, on the outer line of the 
dredge. The opposite end of this strut is supported on a vertical 
column 34 feet high, and is anchored by a small girder back stay 
reaching to the stern of the dredge, and two side braces. The 
longitudinal strut serves as a track for counterweights attached 
to a steel cable passing between horizontal guide sheaves at the 
shear legs, and thence over a sheave at the end of the boom and _ 
down to the bucket, which is supported by it and by another line 
led over a second sheave at the point of the boom, and directly 
back to the main hoisting engine. 

The proportion of the lines is such that when the bucket is in 
the water, the counterweight is supported by the inclined strut 
on a track graded sufficiently to insure positive motion in the 
counterweight without putting much tension on its rope. Before 
the top of the bucket rises to the surface of the water, the coun- 
{erweight reaches the inclined strut, and as the bucket continues 
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to rise, it abruptly descends vertically, throwing its full effective 
weight on the hoisting line, and relieving the engine until the 
bucket again descends below water level, and the counterweight 
runs away from the vertical to the inclined track and its tension 
on the hoisting rope is eliminated. The lower counterweight 
track is extended aft from the foot of its vertical hoist, where 
it can remain in equilibrium at the bottom of the dredge if nec- 
essary for inspection or adjustment. By this arrangement, and 
the location of the hoisting engine on the turntable, the counter 
balance is always effective, and the bucket can be operated at full 
radius on either side of the dredge without causing excessive list. 

The dredge is anchored in the usual manner by the two vertical 
spuds forward and-one aft. The spuds are operated by three ver- 
tical engines, with worm gear on first shaft, with winch-heads 
and drum for hauling purposes. The second shaft is similar to a 
ship windlass for hoisting spuds. The engine on the turntable 
hoists the closing part of the bucket; the other drum for con- 
trolling the weight is between the two drums that swing the 
turntable, but in case the bucket grabs some wreckage, the bucket 
can be opened and hoisted. The two outside drums turn the 
turntable. Each has a friction drum, and it is not necéssary to 
reverse the engine, for one drum winds as the other unwinds; 
the one lever takes care of both frictions. The dredge is about 
one-fourth smaller than other dredges of equal capacity. Special 
care has been taken to arrange the machinery as compactly as 
possible and to simplify it, thus securing a machine that is ex- 
ceptionally cheap and convenient in its operation. It has been 
developed and is placed on the market by the Toomey Brothers 
Company, of Guilford, Conn. 


An INLET 
B — OUTLET 


A Feed Water Filter and Grease Extractor. 


In the Blackburn-Smith feed water filter, built by James 
Beggs & Company, New York, water from the feed pump 
enters the inlet, passes into the upper or filtering chamber, 
through the filtering cartridges into the bottom chamber, and 
thence through the outlet to the closed heater or boiler. ‘The 
water passes through the cartridges with little friction, but, in 
the course of time, as the foreign matter accumulates on the 
filtering material, some resistance will result. This resistance 
is shown by the reading of pressure gages connected to the 


filtering and outlet chambers. When the difference of pressure 
as shown by the gages increases to 20 pounds per ‘square inch, 
the filter should be cleaned. A water relief valve automatically 
prevents the building up of excessive pressure in the pump 
discharge line. 

All the main valves are on one stem, and one movement of 
the hand-wheel causes the filter to be put in operation or by- 
passed. The lower disk is double beat, and its position deter- 
mines the flow through the filter. The number of cartridges 
varies with the size of the unit. Each cartridge consists of two 
concentric cylinders of heavy perforated brass tubing covered 
with linen Terry. The filtering media conform to the shape of 
the cartridges, the closed end being drawn down to a nice fit over 
the inner cylinder, reversed over the outer cylinder, and the 
other end tucked in and clamped by a brass cap. ‘This con- 
struction compels a double filtration, so that any matter which 
gets through the first layer of Terry is sure to be caught in 
the second layer. 

On by-passing, opening the drain and lifting the filter cover, 
all the filtering media can be removed or renewed with little 
effort. The foul medium of each cartridge is slipped off with 
one motion, and fresh slipped into place and clamped by a gentle 
downward pressure. 

The capacity of this filter varies according to the amount 
of surface of filtering material; 7,500 pounds of water per hour 
may be filtered through a 14-inch feed line, and the quan- 
tity increases up to 250,000 pounds per hour for a 6-inch line. 


Portable Electric Hoists. 


The Duntley portable electric hoists are made in sizes from 
250 pounds up to 2,000 pounds capacity. In designing these 
hoists it has been the desire of the manufacturers to make 
a light, portable hoist, and with this end in view a special motor 
has been designed for each size. The advantage of this is 
obvious, as no unnecessary weight is put on the hoist, and 
ample power is provided for doing the work of each in accord- 
ance with its rating. ‘The hoists are of the worm gear type, 
with two hoisting drums, one located on each side of the gear. 
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The worm is provided with roller thrust bearings and runs in 
oil. It is driven through a planetary system of gearing similar 
to that used in the electric drills. A very simple dynamic brake 
is used, by means of which the hoist can be stopped instantly, 
either in going up or coming down with full load. ‘The control 
is located at the outside end of the motor, and is handled by 
means of two cords running within reach of the operator. ‘The 
hooks are provided with a ball-bearing swivel. ‘The standard 
drums are arranged for a lift of 15 feet, and are sufficiently 
wide so that only one wrap of the cable is necessary on the 
drum. Where a greater lift is desired the drums are widened 
_ out, and can be furnished capable of lifting up to 25 feet. 

The hoists are manufactured by the Chicago Pneumatic Tool 
Company, Chicago, Ills. 


enough to leave the boat fully within the line of the hull; when 
they swing out, however, they come to an angle of about 55 de- 
grees with the horizontal, at which point a link brings them up, 
and takes the strain off the gearing. 

The falls are carried from blocks on the deck to a double drum 
winch within the mechanism, one line for each drum. As the 
drums are of the same size, this insures the lowering of both 
ends of the boat equally. When the boat swings up and out, the 
distance between the block on deck and the block at the head of 
the davit is immediately increased, and the boat is hoisted up 
clear of the chocks, the outer halves of which can readily be 
dropped out of the way, from the inner side of the boat. The 
boat is lowered by its own weight operating on the drums, and 
the speed governed by a strap brake provided with a threaded 


A New Boat Launching Device. 


One of the most practical pieces of apparatus which has come 
to our attention in some time is a scheme for launching life boats 
from ships, invented by John Boag, of 301 Kearney avenue, Kear- 
ney, N. J. Mr. Boag, who is chief engineer of the United States 
army transport Kilpatrick, has evolved a device whereby one man 
can perform unaided the operations of swinging the boat out and 
lowering it into the water. The davits, which are of channel sec- 
tion, are sufficiently far apart to permit the boat to swing full 
length between them, and are connected together at both top and 


bottom. At the top is an extra heavy gas pipe, mainly for stiff- 
ness. At the bottom is a heavy shaft running through the bases 
of the davits, and rigidly secured to them. One end of this shaft 
contains a quadrant with teeth meshing in those of a worm gear. 
This gear is actuated by means of a train of spur gears and a 
crank handle, in a small hand winch outfit located near one end of 
the boat. As ordinarily swung, the davits lean inboard far 


head, and thus entirely within the control of one man. The in- 
ventor states that with this device it is possible for one man to 
take a boat from the chocks and put it into the water within 
twenty seconds. 

To raise the boat, a train of spur gears is thrown into mesh 
with the drums, by means of an eccentric or a clutch, and two 
men can readily raise the boat with two men in it. For the 
loaded boat, four men would probably be necessary. The winch 
outfit is 40 inches high, and measures 32 inches square on the 
base. The cranks have an arm of 15 inches. 


The Glazier Universal Nozzle for Marine Use. 


This is a flexible nozzle and has much to recommend it for 
general use on fire’ tugs, steamboats, docks, and in and around 
shipyards. It marks a distinct advance over the old-fashioned 
type of nozzle, in that it can be handled by one man, either at 


‘the end of a line of hose, or attached to a stationary standpipe. 


It is constructed to rotate in any arc of a sphere, and has a much 
larger range in consequence than can be obtained by other 
methods. Its use saves time, room, attendance and the expense 
of hose connection when attached to standpipe. 

The double arm nozzle is designed to be attached directly to a 
stationary standpipe, which on tugboats and such craft is usually 
placed on the pilot house, where it is most convenient and always 
ready for instant service. The nozzle will not back lash, and can 
be turned in any direction, where it will remain rigid and sta- 
tionary. It can even be laid down at an angle, with the heaviest 
pressure, and left to care for itself. ; 

Constructed of brass, the Glazier nozzle will deliver streams 
of from 1% to 5% inches in diameter, depending on the capacity 
of the pumps. Being/universal in movement, with double ball 
bearings and with joints packed automatically, it will not leak or 
lock under pressure. By reason of the simplicity in design and 
construction, friction is reduced*to a minimum, and on that ac- 
count a greater throw can be given direct from standpipe than 
with the ordinary nozzle attached to hose. 
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S. F. Hayward & Company, 20 Warren street, New York, re- Denatured or Industrial Alcohol. By Rufus F. Herrick. Size, 
port its use on the pilot houses of all the recent tugs of the Erie © by 9 inches. Pages, 516. Figures, 163. New York, 1907. 


Railroad, Hudson Towing Company, Baltimore & Ohio Railroad, 
Central Railroad of New Jersey, Delaware, Lackawanna & West- 


ern Railroad, Merchants and Miners Transportation Company, 
Pennsylvania Railroad, as well as the boats of the Standard Oil 
Company. It has been adopted by the United States government, 
the New York Fire Department, and the Department of Correc- 
tion, and is approved by the National Fire Protection Association 
under the rules and requirements of the National Board of Fire 
Underwriters. 


TECHNICAL PUBLICATIONS. 


The Blue Book of American Shipping. Size, 714 by 10 inches. 
Pages, 538. Illustrations 10. Cleveland, Ohio, 1907. ‘The 
Penton Publishing Company. Price, $5. 

This is the twelfth annual edition of a marine and naval 
directory of the United States, giving statistics of shipping 
and shipbuilding in America, with lists of ship owners, ship, 
engine and boiler builders, power and pleasure boat builders, 
manufacturers of gas and gasoline engines, naval architects, 
marine engineers, vessel masters and members of various organ- 
izations made up from the navy and the merchant marine. 
Particulars are given of American and Canadian steam and 
sail vessels on the coasts, rivers and great lakes, with the 
names and addresses of owners; particulars of boilers and 
engines of American coast and lake vessels; particulars of 
vessels of the United States navy, dry-docks, maritime ex- 
changes, ship chandlers, government officials connected with 
shipping in the United States and Canada, admiralty lawyers, 
wrecking companies, steamship lines, and public works con- 
tractors of the United States, together with lists of ship 
owners, ship builders, naval architects and marine engineers 
of Europe. 

The quantity of material contained is very great, and con- 
sists in large measure of tables. Particular attention is given 
to the development of shipping on the Great Lakes of the 
United States and Canada, and the work as a whole forms 
an extremely useful reference for anyone who may have occa- 
sion to look up any subject of this general nature. 


John Wiley & Sons. Price $4, net (16/6 net). 


This is a treatise on the history, manufacture, composition, 
uses and possibilities of industrial alcohol in the various coun- 
tries permitting its use, and the laws and regulations govern- 
ing its production and use. Concise tables, methods of use 
and notes are given for the convenience of the engineer, chem- 
ist, the manufacturer of alcohol, or of apparatus for the mak- 
ing or using of alcohol, including alcohol engines, 
illuminating lamps, and heating and cooking stoves. 

The effect of the excessive internal revenue tax on alcohol 
in the United States, which has been gradually increased 
from 1860 until at the present time it is $2.08 (8/6) per gal- 
lon, has been to prohibit the use of alcohol for industrial pur- 
poses. In the meanwhile wood alcohol, being free of tax, 
and, therefore, much cheaper, was introduced for such uses, 
and merely replaced ethyl alcohol, which is much better for 
the industrial purposes to which alcohol is placed, but was 
heavily taxed. The denatured alcohol, being im- 
mensely superior to wood alcohol, and haying been recently 
made free of taxation in the United States, has unquestion- 
ably a large future before it, and will probably soon almost com- 
pletely displace the wood alcohol, besides extending the total 
use of alcohol as a power producer and fuel. The whole 
problem of denatured alcohol in the United States is in a pio- 
neer state of development, and for that reason the alcohol- 
using apparatus described in this volume is largely of foreign 
make. Thorough investigations, have 
on the use of alcohol by American manufacturers of internal 
combustion engines, and results would seem to indicate the plac- 
ing upon the market at no distant date of thoroughly re- 
liable apparatus for the use of the new fuel. 

The subject is taken up in large detail, and the portions de- 
voted to apparatus are “profusely illustrated. The last 123 
pages of the text form an appendix, giving the regulations of 
countries concerning the use of alcohol for power 
and other purposes; together with a list of the most impor- 
tant patents during the last twenty years, along the line of 
processes and apparatus for the manufacture of alcohol. An 
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however, been made 


various 


eighteen-page index makes the work readily accessible for 
reference. 

Schiffskessel. By Walter Mentz. Size, 6% by 91% inches. 
Pages, 306. Figures, 222 and five plates. Munich and Ber- 
lin, 1907. R. Oldenbourg. Price, 12 marks. 


The work begins with the historical development of ships’ 
boilers, and after a consideration of fuels, heating and grate 
surfaces, draft and water and capacities, the subject 
of the placing of boilers in groups on board ships is taken 
up, a large number of drawings being presented to show 
typical cases in actual practice, in both cylindrical and water- 
tube and in war ships and the mercantile marine. 
The material of which the boiler is composed is given care- 
ful attention, and specifications presented to be followed in 
construction. ‘The laying out of the boiler, and the bend- 
ing of the various plates as required, follow, after which is 
taken into consideration riveted joints, as applied to boilers. 
Furnaces are described in some detail, and the various corru- 
gated patents outlined. Staybolts and stay tubes, as well as 
crown bars, are discussed, both in a descriptive way and 
from the theoretical standpoint. ‘The next chapter takes up 
the fitting of tubes. 

The twelfth, thirteenth, fourteenth and fifteenth chapters are 
devoted to watertube boilers, and numerous types are de- 
scribed and illustrated, including both the large tube and the 
small tube boilers, and also the horizontal, vertical and in- 
clined types. Artificial draft, superheaters, boiler lagging, up- 
takes, smoke pipes, and boiler fittings are treated in consid- 
erable detail, the last chapter being devoted to the handling 
of the boiler. 
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Practical Advice for Marine Engineers. By Charles W. Rob- 
erts. Size, 47% by 7% inches. Pages, 206. Figures, 82. Lon- 
don, 1907. Whittaker & Company. Price 3 shillings net. New 
York, The Macmillan Company. Price, $1.50. 


This is the second edition of a work which was placed 
before the public in 1894, the original object having been to 
collect a few practical hints regarding the management of 
marine engines and boilers, in the hope that they would be 
of value for junior engineers and others having to deal with 
steamship machinery. In the present edition, the work has been 
thoroughly revised, and enlarged by considerable additions, the 
subject having undergone a marked modification during the 
intervening period. 

The subject matter is divided into six chapters, covering 
respectively The Engineer, In the Stokehold, The Donkey Boiler, 
In the Engine Room, Down the Tunnel, and The Propeller. The 
illustrations are numerous, and clear enough for easy com- 
prehension, consisting almost entirely of line drawings dealing 
with the various portions of the machinery under consideration. 
.The advice given is that from a man at sea, and, as such, is 
thoroughly practical in every respect. A large portion of the 
information deals with repairing and refitting the different 
parts, and sufficient detail is given to indicate the general 
scope of the work in all particulars. , 


Indicator Diagrams for Marine Engineers. 
Gibbon. Size, 7% by 9% inches. 
Glasgow, 1907. 


By W. C. Me- 
Pages, 182. Figures, 107. 
James Munro & Company. Price, 7/6 net. 

After describing and illustrating a number of types of indi- 
cators in common use, as well as the original indicator of 
James Watt, the subject of diagrams is taken up, and a de- 
scription given of the method of obtaining an indicator diagram, 
and of the meaning of the diagram as obtained. Then the 
subject is taken up of rigging the indicator upon the engine, 
and arranging the cord motion to show correctly the piston 
displacements. The mean effective pressure as derived from 
the indicator card may be obtained either by the use of a 
planimeter, or, by dividing the length of the card into some 
definite number of equal parts, and then measuring the mean 
altitude of each part, the average may be easily obtained. 

The laws relating to pressures and volumes are stated, and 
methods given for drawing isothermal and adiabatic expansion 
lines and comparing them with The 
subject of combined: cards is 


actual expansion lines. 
given attention, 
as the effect produced on diagrams due to sequence of cranks. 
A description is given of Zeuner’s and the 
method of analyzing them the of the valve. 
The subject of the Bilgram however, from which 
designing can be done, has not been touched upon. 


some 


valve diagrams, 
from operation 


diagram, 


Computation of horsepower 
and other 
adequate attention, 
of defective 
either the 
logarithms of numbers, 


from the diagram, balancing of 
subjects of kindred nature are given 
while one chapter is devoted to the subject 
diagrams and the correction of the defects in 
indicator or the engine. ‘Tables of the hyperbolic 
the elements of circles and the prop- 
erties of saturated steam complete the volume. 


the engine, 


Practical Mathematics for Young Engineers. By F. Hovenden. 
Size, 5 by 7% inches. Pages, 144. Figures, 27. Glasgow, 1907. 
James Munro & Company. Price, 2/6 net. 

The work is really an arithmetic, 
to problems in mensuration 
the writer 


with practical applications 
mechanics. In the preface, 
inability to find an arithmetic which 
explains the simple rules in a clear manner, and, at the same 
time, limits their applications to the requirements of the prac- 
tical draftsman and mechanic. The book has, therefore, been 
compiled for the use of apprentices who intend to become 
marine engineers, and is designed to form a solid ground work 
from which to build further along the mathematical line. Nu- 
merous practical problems are given, 


and 
bewails his 


with answers. 
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QUERIES AND ANSWERS. 


All reasonable questions concerning marine engineering re- 
ceived from and signed by subscribers will be answered by the 
Editor in this column. All communications must bear the name 
and address of the writer. 


4 

QO. 381.—(1) With a crank pin 1o inches in diameter and 15 inches 
long; cylinder, 60 inches ire diameter; what would be the pressure on 
proiec tee area per square inch on crank pin with 140 pounds steam, main 
boiler? 

(2) With same aimensions of cylinder and pin; 
30 pounds back pressure in the pcceIyer 
inch of projected area of crank pin? 

(3) From same dimensions of cylinder and pin, and 30 pounds of steam 
on low-pressure, 26 inches of vacuum, what pressure per square inch 01 
the projected area of crank pin? Cc S&S, D 


A.—(1) If there is no back pressure against the piston, and the 
full t40-pound boiler pressure is applied on the working side of 
the piston, then with the piston at or very near the end of the 
stroke, there would be a total pressure due to the steam of 140 
pounds per square inch on a circle 60 inches in diameter. The 
area of this circle would be 2,827 square inches, and the total 
pressure would therefore be 395,800 pounds. The projected area 
of the crank -pin would be 150 square inches, so that the pressure 
per square inch of projected area would be 2,639 pounds. 

(2) With 120 pounds of steam on one side of the piston, and 
30 pounds on the other, there would be a net force of 90 pounds 
per square inch acting against this piston. The areas remaining 
as before, we find that the pressure per square inch on the crank 


steam 120 pounds and 
what would it be per square 


“pin would be 1,696 pounds. 


(3) For the same dimensions as before, and with 30 pounds 
pressure per square inch on one side of the piston, and a vacuum 
of 26 inches of mercury on the other, we would have a resulting 
net pressure of 43 pounds per square inch. This would give a 
total pressure on the crank pin of 810 pounds per square inch 
of projected area. 


Additions to a Large Fleet. 


The International Mercantile Marine has recently sold the 
steamers Maine and Missouri, built in 1903 and 1904 by the Mary- 
land Steel Company, Sparrow’s Point, Md., for the Atlantic 
Transport Company. These steamers have each a length of 401 
feet 5 inches; a beam of 58 feet 2 inches, and a depth of 24 feet 
4 inches; the net and gross tonnages being respectively 5,077 and 
7,914. ‘The steamers are of the three-deck and shelter-deck type, 
with nine bulkheads and a double bottom. ‘They are propelled by 
twin screws actuated by triple expansion engines with cylinders 
25, 421% and 72 inches in diameter, with a common stroke of 48 
The indicated horsepower is 4,800. Steam is supplied by 
two double ended and two single ended Scotch boilers, each of a 
diameter of 14 feet 9 inches, and with lengths respectively 19 feet’ 
3 inches and ro feet 9 inches. ‘The working pressure is 200 
pounds per square inch. The grate area and heating surface are 
respectively 322 and 12,700, giving a ratio of 30.5 to I. 

Announcement has been made that the company is to add nine 
large steamers to a fleet now represented by 123 vessels, the new 
tonnage aggregating 127,530 gross tons, as compared with the 
present 1,015,761 tons. ‘The main increases are in the Red Star 
line to Antwerp, and the Dominion line between Canadian ports 
and Europe. 

An express mail, passenger and cargo steamer for the North 
Atlantic trade is to be added, which in point of luxury and size 
will far surpass anything hitherto attempted. Two other pas- 
senger and cargo steamers for the North Atlantic trade will be 
added, one of them to be placed in the Atlantic Transport ser- 
vice between New York and London. ‘Two mail, passenger and 
cargo steamers will be added to the Dominion line in the Cana- 
dian service. A large cargo and passenger steamer has been de- 
signed for the London and Australian trade; and, finally, three 
steamers will be added to the Leyland line. It is expected that 
seven of these vessels will be in commission by the early part 
of t909. The large express steamer and the second of the Cana- 
dian steamers will be a little later. 
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SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 


American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, D. C. 


850,239. BOAT LAUNCHING AND STOWING APPARATUS. FRED 
E. MARTIN, OAKVILLE, ONT., CANADA, ASSIGNOR OF ONE- 
THIRD TO WILLIAM Jf. KIVELL AND TWO-THIRDS TO CHARLES 
H. RICHES, BOTH OF TORONTO, CANADA. 

Claim 1.—A boat launching and stowing apparatus comprising fixed 
trackways leading to the ship’s side, davit-cranes movable on said track- 
ways, a releasable bolt for securely holding the davit-cranes in their in- 
board position, means for arresting the davit-cranes at the limit of their 
outboard position and other releasable means to resist the return of the 
davit-cranes to their inboard position. Eighteen claims. ; 

850,246. DEVICE FOR CLEANING SHIP BOTTOMS. JOHN H. 
PEGRAM, LONGSPUR, VA. 

Abstract.—This invention relates to devices for cleaning ship bottoms 
without beaching the vessel or removing her from the water, and of that 
class including scraping means under buoyant influence to maintain the 
said means in contact with the’ submerged portion of the vessel, and per- 
mit the cleaner to be readily moved longitudinally or vertically, to thor- 
oughly and effectively remove accumulations adhering to the hull below 
the waterline. The scraping means is caused to adhere closely to the 
side of the vessel, and brought to bear with sufficient force against the 
vessel’s bottom to set up a thorough cleaning operation, by arranging 
a buoyant element or float under the scrapers and relying upon the 
tendency of the complete device to rise to the surface of the water. to 
effect a positive engagement of the scrapers with the side of the vessel. 
Three claims. 

852,646. SYSTEM OF SUBimARINE SIGNALING. LUCIEN I. 
BLAKE. LAWRENCE, KANSAS, ASSIGNOR TO SUBMARINE SIG- 
NAL COMPANY, BOSTON, MASS., A CORPORATION OF MAINE. 

Claim 1—The system of submarine signaling comprising in combina- 
tion a submerged transmitter adapted for producing and imparting vibra- 
tions essentially molecular in character, and a submerged receiver sen- 
sitive to such vibrations. Four claims. 

852,647. Claim 1.—The improvement in the art of submarine signaling 
by sound, which consists in intensifying the sounds produced or received 
by the resonance of an isolated mass of liquid. Ten claims. 

852,648. Claim 1.—The improvement in the art of submarine signaling, 
consisting in the combination with a source or receiver of sound vibra- 
tions, of a body of consonant material directly associated in acoustic re- 


lation therewith, and interposed between the same and the water, and 
adapted to intensify the vibrations by which it is excited. Seven claims. 

852,649. Claim 1.—In submarine signaling by sound, the means herein 
described for producing and transmitting signals, comprising in combination 
a source of sound vibrations and a body of consonant material interposed 
between the same and the water, and adapted to be excited to consonance 
by the vibrations of said source. Six claims. 

852,760. Claim 1.—A sound receiver for submarine signaling systems, 
comprising in combination a receptacle with walls capable of withstanding 
the variations of hydrostatic pressure accompanying regular periodic vibra- 
tions in a body of liquid contained therein, and reflecting the same to 
produce resonance, and a sensitive device adapted to be acted upon by such 


vibrations. Five claims. 
850,473. GOVERNING DEVICE FOR MARINE ENGINES. WIL- 


HELMUS J. H. FRESEN, BRUSSELS, BELGIUM. 

Claim 1.—In combination with the steam distributing gear, the steamy 
distribution chamber and the steam supplying pipe of a marine engine, 
closing members independent of the distributing gear properly so called, 
said closing members being located in the steam distribution chamber, 


_and a governor arranged in the steam supplying pipe of the engine, acting 


to partially or totally close the steam passage to the distributing gear by 
means of the closing members when the engine tends to race. Four claims. 

851,072. SHIP) CLEANING DEVICE. ROBERT B. CRUMP, 
BROOKLYN, N. Y. 

Claim 1.—In a machine of the class described, a frame, a motor fixed 
to the frame, a shaft carrying hammers, bearing wheels on the shaft, 
and means for revolving the shaft. Seven claims. 

851,080. VESSEL-POSITIONING DEVICE. CHARLES B. ER- 
HART, CINCINNATI, OHIO, AND EDWARD GALATTI, COVING- 
TON, KY. ; 

Abstract—The invention relates to vessel positioning devices, and is 
especially applicable in connection with barges, for instance, coal barges, 
for use when unloading the latter, ‘particularly when the unloading is 
being done by means of power shovels or excavators. It provides means 
whereby the power shovel or excavator and the means for positioning 
the barge may be operated from a common source of power, and in such 
manner that the slack of the cables from the barge-positioning drums to 
the barge or vessel may be taken up at all times. Six claims. 

8s1,111. APPARATUS FOR CLEANING SHIPS. CHARLES E. 
ARNOLD, BRUNSWICK, GA. 

Claim 1.—In a hull-cleaning device for ships and in combination, a 
rectangular frame, magnetic supporting runners at the corners of said 
frame, spring-held bearing blocks mounted in suitable standards on said 
frame, means for adjusting said bearing blocks, a rotary cleaning tool 
mounted in said bearing blocks, and means for driving said tool. Five 
claims. 


851,269. VESSEL CONSTRUCTION. WILLIAM W. WOTHER- 
SPOON, NEW YORK, AND ROBERT O. KING, NORTH TONA- 


WANDA, N.Y. 

Abstvact.—The invention consists primarily in constructing the holds 
or compartments of the vessel so that they may at will be rendered air- 
tight or substantially so; providing each with an air-lock, and arranging 
for the introduction of air under pressure into the compartments, in 
order to expel any water which may have entered therein. [leven claims. 

851,270. METHOD OF FEOATING SUNKEN OR STRANDED VES- 
SELS. WILLIAM W. WOTHERSPOON, NEW YORK, AND ROBERT 
O. KING, NORTH TONAWANDA, N. Y. 

Abstract.—This invention relates to means employed for raising or re- 
moving stranded or sunken vessels, and consists of a method designed 
more particularly for the floating of stranded or partially submerged ves- 
sels, where the injury causing their wrecked condition is due to the leak- 
age of water into the hold, either through a hole stove therein or through 
openings formed by other causes. The method involves the treatment 
of the wrecked vessl so as to render the compartment or hold, where the 
injury has occurred, air tight or substantially so; the introduction into 
said hold or compartment of air under pressure to expel the water; and 
finally the provision of means for permitting access by workmen into the 
hold, while the pressure is maintained, in order that proper repairs may be 


made. Four claims. 7 
wanes SEA-ANCHOR. FREDERICK ROUSE, HONOLULU, 
AW ATI. 


Abstract—The invention relates primarily to a sea anchor or drag, fit- 
ted with a peculiarly arranged oil reservoir by means of which not only 
may the vessel’s head be kept to the wind while lying to, but oil distri- 
buted to windward of the vessel, thus breaking the seas and enabling the 
vessel to ride out a gale with comparative ease. Two claims. 

852,380. BOAT. GUILLERMO A. FARINI, TORONTO, ONT., CAN- 
ADA, ASSIGNOR OF ONE-HALF TO RENSSELAER HUNT, HAMIL- 
TON, CANADA. 

Claim 1.—In boat construction, a single tubular shell, longitudinal 
I-beams therein, ana spaced straight girders, each passing centrally over 
the inner edge of one beam, and connected with the outer edges of the 
two beams on either side thereof. Three claims. 

852,521. OSCILLATING PROPELLER. PER A. PETERSON, NEW 
YORK. 

Claim 1.—In a propelling mechanism for boats, the combination of a 
lever pivotally connected directly to the boat, means for reciprocating said 
lever on its movable support, a blade pivotally connected to one end of the 
lever, a paddle carried by said blade, and a pivotal support for the upper 
end of said blade, said support being connected to the boat. Four claims. 

852,987. BARGE, BOAT, AND SIMILAR VESSEL. GEORGE W. 
THEISS, PITTSBURG, PA. 

Claim 1.—In a barge, the combination with a wooden body portion, com- 
prising a floor and sides, of metallic ends, each end consisting of curved 


on ial 


plates, curved angle bars carried by said plates, some 6f said bars being 
reinforced, a channel-shaped beam or sill connecting with said plates, tie 
plates connecting with said bars and beam, and means to detachably se- 
cure one of said tie plates and said bars to the sides of said barge. Five 
claims. 

853,233. PROPELLER. ALOIS FLAD, NEW YORK. 

Claim.—The combination with a boat, of a sectional propeller shaft, a 
universal joint between the sections thereof, a propeller carried by the 
outer section, semicircular guides secured to the aft of the boat, a sector 
slide capable of reciprocating in said guides, said slide being mounted on 
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the outer section of the shaft and having conical teeth on its upper and 
lower surfaces, cog wheels meshing with said sector and mounted on sloping 
shafts projecting through and borne in the boat, and means for transmitting 
movement to said cog wheels and sector slide to swing the propeller side- 
ward. One claim. 

853,331. ANCHOR. CHARLES B. ALYEA, INDIANAPOLIS. IND. 

Claim 1.—The combination, in an anchor, of a main anchor rod, stay 
bars pivotally connected thereto, and anchor plates connected at their outer 
ends to said stay bars and at their inner ends longitudinally slidable on 
said main anchor rod with their inner ends initially above the outer ends. 
Six claims. 

854,004. SUBMARINE BOAT. LAWRENCE Y. SPEAR, QUINCY, 
MASS., ASSIGNOR TO ELECTRIC BOAT COMPANY, NEW YORK, A 
CORPORATION OF NEW JERSEY. 

Claim 1.—In a submarine or submergible boat having a tower through 
which ventilation may be effected, scuttles or hatches in the upper and 
lower portions of said tower for controlling admission thereto, and an air 
duct communicating with said tower above the bottom thereof and with the 
interior of the boat. Four claims. 
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853,328. 
SWEDEN. 
_ Abstract—The present invention has for its object a floating dock, which 
is sO arranged, that it assumes an inclined position during the admission 
of the water for the introduction of the vessel, and afterward is swung 
back in its horizontal position while lifting the vessel. Consequently this 


FLOATING DOCK. ANDERS F. WIKING, STOCKHOLM, 


dock is, as regards its stability, independent of special exterior arrange- 
ments or constructions, which is not the case with docks with one single, 
high, box-shaped wall. For effecting the swinging the pontoon is provided 
with an extension beyond the box-shaped wall, said extension forming a 
lever, around the outer end of which the swinging takes place. Four claims. 
853,347, BOAT. AMEDEE FAYOL, BORDEAUX, FRANCE. 
Claim 1.—A ship comprising the combination of a frame having parallel 
keels, of floats monnted in the said frame both in front and at the rear, a 
screw propeller carried by the frame between the keels and at a lower level 


than that of the floats, a platform on the frame, a motor or engine secured 
on the said platform, and a supporting body for passengers and goods 
loosely located on the platform. Two claims. 
853,999. PROPELLER. WILHELM SCHMID, SCHAFFHAUSEN, 
SWITZERLAND. ; 
Abstract—The invention relates to improved means for reversing propel- 
ler blades by fluid under pressure, the fluid being permitted to act on the 
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specially formed roots of the blades, without any intermediate members 
being interposed. Four claims. 


British patents compiled by Edwards & Co., chartered patent 
agents and engineers, Chancery Lane Station Chambers, Lon- 


don, W. C. 


89. FURNACES. B. HAIGH. ; 

Smoke consuming fire bars.—At the back of the grate of a steam boiler 
furnace a chamber is provided for superhéating a mixture of steam and 
air before its delivery, in a direction opposite to the line of draft, to the 
combustion chamber. Air, entering by a hood, passes through a pipe, 
mixes with steam from a jet, enters a chamber and escapes therefrom by 
a narrow slit or through apertures. The pipe and the chamber are 
protected by fire-brick, and part of the mixture of air and steam escapes 
through the apertures in the pipe. When forced draft is used, steam 
is also supplied to the ash pit, and the air and steam pass into the chamber 
through apertures formed in the fire bars. 

305. ANCHORS. R. TURNER. ; 

Supplementary flukes, fitted inside, outside, or through the main flukes, 


HH 
gd Ge bE 
respectively, of stockless anchors, are pivoted so as to tilt independently 


of the main flukes. 


188. VENTILATING COWL. L. J. JOHNSEN. 

This relates to an interconvertible ships’ ventilating cowl and boat. 
In order to adapt the cowl, when detached, for use as a boat, it is fitted 
with a hinged end plug forming the bow, a keel, a rudder, a hinged mast 
and sail, and a canopy which covers the mouth of the cowl when it is 
used as a boat. When the cowl is in ordinary use, the mast and end 
plug are housed. 


268. RUDDERS; STEERING BY SCREW PROPELLERS. M. 
HOUZEAU. 

The rudders of river boats are dismountable and arranged to carry 
the propeller, which is driven by a motor on the deck of the vessel. The 
shaft rotates in tubes connected by boxes containing bevel gearing. The 
tube is supported in bearings and may be adjusted in height by collars 
and a ratchet and screw. The whole apparatus is carried by pintles. The 
shaft is fixed in position, the rudder being turned by the tiller. 


pate eee PUMPS AND FANS; TURBINES. C. H. 
This relates to means for balancing the thrust on centrifugal pumps, 
fans, and the like, and consists in mounting the shaft with its impeller 


so that they move slightly in a lateral direction, the edges of the delivery 
passage or of the impeller being formed conical or thinned so as to put 
the delivery in communication with the chamber on the opposite side of 
the impeller to that on which the thrust is given. 


523. LOADING CARGOES. G. T. MACFARLANE. 

This relates to the arrangement of a derrick and its winches for work- 
ing cargo so as to be controllable by one attendant. The derrick is se- 
cured to the foot of the mast by double bands having sockets for the 
reception of the tang. The tang is connected to the derrick through the 
medium of a universal joint. A journal, extending from the head of the 


tang, has a nut and lock nut screwed upon it so as to form a bearing 
with interposed antifriction balls for a gudgeon piece or gimbal. The 
member secured to the lower end of the derrick embraces this gimbal. 
Ball bearings adjusted by nuts and lock nuts, are provided. The upper 
end of the derrick has secured to it a swivel piece with eyes to which 
ropes may be fastened. 


1,252. SHIPS’ TELEGRAPHS. TELE- 
GRAPH CO. AND A, J. GRANT. 

This relates to a mechanical telegraph for use on ships, in which the 
shafting is connected ‘to the receiver by an intermittently acting and re- 
ducing mechanism, whereby the receiver pointer always moves to the 
center of the order transmitted. The shaft of the transmitter is connected 
by chains and sprocket-wheels to the shafting, the wheels being so related 
that the shaft has a larger angular movement than the handle. At the 
receiver, the shaft is connected to the pointer through an intermittently 
acting and reducing mechanism such as a Geneva stop-motion, or an inter- 
mittent screw motion. The telegraph is of the double type, with two 
transmitter handles. A modification is described similar to the above, but 
provided with tell-tale apparatus; four shafts, etc., being used. 


1,545. SHIPS’ ROLLERS, FAIR-LEAD. W. H. AND W. R. BANKS. 

In* a warp guide suitable for fishing vessels, space is saved without 
sacrificing strength by forming the gallows from a length of metal bent 
to form a hoop, the ends being secured to form a leg having plates bolted 
to the deck. From the top of the frame, which is stayed to the vessel, 
is suspended a swivel frame having a sheave, while on one of the plates 
is arranged a bracket parallel, or at an angle with, the leg and in which 
a sheave is journaled. The trawl boards are secured when inboard by 
turning down the plate threaded on the rotatable spindle. ; 


1,568. ELASTIC FLUID TURBINES. R. SCHULZ. 

A reversing turbine of a few rings of blades built on the same shaft 
as the turbine for forward travel is arranged for partial flow. The valves 
control the admission of steam to the nozzles, so that the pressure in the 
boiler during reversal may be maintained about normal, and available for 
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traveling forward when required. The admission to the nozzles of the 
second stage may be controlled by a suitable slide valve. Several arrange- 
ments for compounding these reversible turbines are described. For for- 
ward travel, steam is admitted and passes through the successive turbines 
to the condenser pipes, and, for reversing, steam drives the reversing tur- 
bines. 
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THE NEW INDIAN LINER CITY OF LONDON. 


BY BENJAMIN TAYLOR. 


To the Ellerman Lines, Limited, a notable addition has again 
been made from the shipyard of Workman, Clark & Co., Limited, 
Belfast. The City of London is the sixteenth vessel constructed 
by this firm for the City Line. She is a handsomely modelled 
vessel of 8,800 tons, 507 feet in length, with a beam of 57 feet 
6 inches, and a depth of 35 feet 3 inches, built under the special 
survey of the British Corporation of Shipping, to qualify for 
their highest class. She is built of steel with two complete steel 
decks, a cellular double bottom, and poop, bridge and forecastle 
erections. ‘There are seven watertight transverse bulkheads, and 


as boilers, locomotives, motor cars, and machinery. ‘The hatch- 
ways to these holds are equipped with three and four winches 
each, all of the largest and most powerful type. Derricks are 
swung from the masts and crane posts. ‘The bottom of the vessel 
is constructed on the double-bottom system, which, besides 
adding to the safety of the vessel, is used for water ballast for 
trimming purposes. Bilge keels are fitted, to limit rolling. 

The passenger accommodation throughout is admirable. The 
first-class rooms are placed amidships, on the upper bridge and 
promenade decks. The state-rooms are exceptionally large and © 


THE STEAMER CITY OF LONDON AT SEA. 


every provision made throughout for the safety of the ship. ‘The 
vessel is specially designed for the eastern passenger and cargo 
traffic, and is one of the most comfortable and luxurious steamers 
in the eastern trade. The Ellerman-City liner City of York 
has just completed a record passage from Liverpool to Bombay, 
having covered the whole distance in twenty days. By this fast 
steaming passengers to India can embark at Liverpool a day later 
than passengers sailing from London, and arrive out in equally 
good time. The passage from Liverpool will be still further re- 
duced by the City of London, which began her maiden trip to 
Bombay and Karachi on February 21. 

The cargo space is divided into five large holds, which, by the 
adoption of the girder system of construction, are free from 
obstruction, and are capable of receiving large cargo bulks, such 


table accommodation and 


well lighted, and one of the features is the Bibby tandem arrange- 
ment, by which the inner rooms have the benefit of being lighted 
and ventilated like the outer rooms. A number of cabins de luxe 
with lavatories adjoining are on the bridge and promenade decks. 
Many of these rooms are provided with bedsteads in place of 
berths, and all have electric radiators and light, and ventilating 
fans operated at will. 

All the public rooms have been designed and decorated with a 
view to comfort and with taste. The dining saloon, seating 160, 
is at the forward end‘ of the bridge deck, fitted with necessary 
accessories. This room is lighted by 
large cottage windows in the sides and front, and by a stained 
glass dome through a large well overhead. ‘The paneling is in 
the most beautifully marked quartered fumed oak, relieved by 
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bronzing, and a number of bright blue and white medallion apartments. In a steel house on the poop deck are their music 
cameos. On the same deck a roomy nursery, with lavatory ad- room and smoke room. ‘The crew’s quarters are aft, and are 


joining, is provided for the use of nurses and children, Each 
panel represents, in oils, some well known nursery tale. 

On the promenade deck are two large deckhouses. In the for- 
ward house a commodious entrance hall, with balustrade stair- 
way down to the dining saloon, and an artistically designed and 
furnished music room, are located. Both of these apartments 
are lighted by cottage windows and by skylights overhead. The 
entrance is wainscoted in light polished oak, and the flooring is 
laid in rubber tiling. The music and lounging room is situated 
just above the main saloon. A handsome alcove divides it from 
the main companionway. ‘The walls are paneled, and relieved 


arranged to suit the requirements of the Lascars, who form the 
principal portion of the ship’s complement. 

The lavatory arrangements throughout all the passenger 
spaces have received the most careful attention. Porcelain tiles 
are laid, but a rubber tread is arranged alongside all the baths. 
The commissariat departments are admirably arranged, with the 
most up-to-date appliances for efficiently supplying the full com- 
plement of passengers. 

The propelling machinery consists of a set of quadruple expan- 
sion engines with cylinders 3134, 45, 64 and 92% inches in diame- 
ter respectively, a piston stroke of 60 inches, piston speed of 750 


STARBOARD SIDE OF THE QUADRUPLE EXPANSION ENGINE OF THE CITY OF LONDON. 


with Adams’ decorations and small medallion paintings in 
Bartolozzi style. The finish is in white enamel and old gold. The 
room is surmounted by a very effective stained glass semi-circular 
dome. The settees, chairs, writing tables and piano are of ma- 
hogany; the upholstery of old rose frieze velvet, with Wilton 
carpet to match. In the afterhouse is the smoke room, with a bar 
adjoining. ‘This room is paneled in polished ‘hard wood, furnished 
in walnut, and decked with a polished oak parquetry, with ex- 
ceedingly rich effect. At the after end of this house is an alcove 
for the convenience of those who desire a lounge in the open air. 
The bridge and promenade decks have been arranged so as to 
have as large an area as possible for games and promenading, 
and deck seats are placed in sheltered recesses. A well-equipped 
gymnasium is also provided. A plunge bath has been fitted up 
‘in the after well. ; 
The second-class passengers are accommodated in the poop, 
their staterooms and dining saloon being large and roomy 


t 


feet per minute (75 revolutions per minute), and with a capacity 
of 6,500 indicated horsepower. ‘The condenser is of the cylin- 
drical type supported on the back columns well above the starting 
platform, so as to admit of a clear view and give ample space 
for working. % 

The auxiliary machinery is of the latest type and consists of 
Edwards’ air pump; Weir’s feed heaters and feed pumps; Ed- 
minston’s filter; a Morison’s 50-ton evaporator; Carruthers’ gen- 
eral service and ballast pumps; See’s ash ejector; large centrif- 
ugal circulating pump; auxiliary winch condenser and drain 
tanks, etc. Steam is supplied by two single and two double 
ended steel multitubular boilers, working at 215 pounds pressure. 
Howden’s system of forced draft is used, the fan being placed in 
the engine room. ‘Ihe furnaces are Deightons, of the Gourlay- 
Stephen interchangeable type. 

The electric light installation is by W. C. Martin, of Glasgow. 
It consists of a Clarke & Chapman compound vertical open type 
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two-crank engine running at 350 revolutions and 100 pounds 
pressure. ‘There are three dynamos, each capable of giving a 
current of 300 amperes at 65 volts pressure. ‘The installation 
includes a Suez canal type search light, and are lamps of 2,000 
candlepower, capable of burning sixteen hours, electric radiators, 
etc., the total amounting to over five hundred 16-candlepower 
lights. In the public rooms and state-rooms electrically-driven 
punkahs are provided, for use in the tropics. 

The refrigerating plant is placed in the starboard wing house 
on main deck alongside engine room. It is supplied by the Pul- 
someter Engineering Company, Nine Elms Iron Works, Reading. 
It is one of the usual type of ammonia compression machines 
made by this company. ‘The chambers are cooled down on the 
brine system, and at the same time about one-half ton of ice is 
manufactured daily. The brine and circulating pumps are of the 
Karoome type. The capacity of the insulated chambers is equal 
to supplying 1,500 troops for thirty days. 

The deck machinery is of the most approved type, the steering 
gear being particularly massive, the chains connecting the engine 
and quadrant being of 17% inches diameter. The ground tackle 
of the City of London consists of patent stockless anchors, mas- 
sive cable, and a powerful windlass fitted with large drum ends, 
and capable of carrying all the strain ever likely to be put on it. 


with those of the weights and distance, give interesting data 
regarding the cost of operation for each fuel. ‘The data may be 
tabulated as follows: 


Fuel Cost per Total Cost of Fuel 
Car Consumption Gallon per Trip per Car-mile per Ton*-mil 
Gasoline 2434 gal. 20 cents. $4.95 1.988 cents. 1.752 cents. 
Kerosene QA, 13 ha AL SY) ito. Ugoy 
Alcohol OSA Yay UGS OOS APA OAs 


*2,000 pounds. 
It will be noted that the quantity of alcohol required was 


very much greater than with the other fuels, and as the cost 
per gallon was higher the showing is much less favorable than 
might have been anticipated. It must be borne in mind, however, 
that the engine was not particularly designed to use this fuel. 
It is evident that in a specially designed motor, using a longer 
stroke and much higher compression, the alcohol would make 
a far better showing. Many interesting observations were made 
as to the characteristics of alcohol under this use, it being ob- 
served that the motor apparently developed much more power 
on hills than did the other motors, because of the fact that there 
was a much higher mean effective pressure. 

The chief object of the test, the lessons of which are as 
applicable to motor boats as to automobiles, was to demonstrate 


THE BOILER PLANT OF THE CITY OF LONDON, ASSEMBLED IN THE BUILDERS’ SHOP. 


Comparative Fuel Tests. 

An interesting service test of gasoline, kerosene and denatured 
alcohol was made in January in three similar automobiles of 
Maxwell pattern running from New York to Boston. The cars 
were standard touring cars of 1907 model, with a double opposed 
horizontal motor, the cylinders measuring 5 by 5 inches with 
an effective pressure of 58 pounds to the square inch. ‘These 
motors are rated nominally from 16 to 20 horsepower, with 
gasoline. Each car carried identical equipment and passenger 
weights, the total weights being 2,270 pounds for the gasoline 
propelled car; 2,520 pounds for the kerosene car and 2,750 pounds 
for the car using alcohol. ‘The carbureters were all of the 
standard type regularly used in Maxwell cars, no special devices 
being added in the case of the two cars not using gasoline. No 
adjustments of any kind were made during the trip, which 
covered a distance of 249 miles. ‘The running time was 16 
hours 20 minutes, giving an average speed 15.24 miles per hour. 

Every ounce of fuel used on each of the cars was carefully 
noted by the observers, and these figures, used in connection 


the relative values of the several fuels under conditions where 
it was not feasible to fit special devices or changes of equipment. 
The tests may be said to have developed the fact that carbureters 
as at present designed are capable of handling fuels of varying 
densities, and without radical alterations. 


The Austrian government has enacted a law under which sub- 
sidies are to be paid to merchant ships for the next ten years, 
amounting to an average of above $1,000,000 (£205,000) per 
year. The same law grants a bonus for ships constructed, 
amounting to $8.12 (£1-13-5) for steamers for each ton weight 
of the body of the vessel; $2.84 (fo-11-8) for sailing vessels for 
each ton of the body; and $1.62 (£0-6-8) for each hundred kilo- 
grams (220.46 pounds) in the engines, boilers, piping and auxil- 
iary engines of the vessel. These figures are paid only when 50 
percent of the material of which the ship is built is home product ; 
with a larger percentage the figures are correspondingly increased. 
The subsidy for shipbuilding is limited to $203,000 (£41,700) per 
year. 
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COMBINED INDICATOR CARDS. 
BY CHARLES S. LINCH. 

The combination of indicator cards is not only a very interest- 
ing procedure, but it presents, in a very vivid manner, faults that 
on the original card do not manifest themselves with such force 
as when seen in their respective positions, and affected with 
their proper clearances. It is not the purpose of the article to 
discuss the method of combining, as every designer should be 
thoroughly familiar with this. The cards shown are not from 
trial trips, but from every-day running. 
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built at the yard of the Harlan & Hollingsworth Company, Wil- 
mington, Delaware, in 1888, from designs of the late Shields Wil- 
son. ‘The engine of this steamer was the first triple expansion 
engine built by the company. In summer season this boat makes 
three round trips daily, and has been in constant service since 
the above date, except for a couple of months in winter while 
undergoing general overhauling. 
The particulars of this steamer are as follows: 


Wength" between pespendicularssess-eee eee 185 feet o inches 
engthpwoveruall eres lratas ne ee ee 197 feet 6 inches 
LXer HOGS Te Cre re eoia ors ot UMP RNPMN IER oe och pio. Giciccis a 28 feet o inches 
Wnchin Over GWARCS .ooccccoscovccccvncaove0ce 40 feet oinches 
Depthaciwholdpeye nay nas cop ae eee 9g feet o inches 
Speaal si MISS MEP INOW, ocodacccaccovccco0Kcs 19% 

Si Scalesiny VINO “one bo CoRR AOS sOSoSeonoosne 16.92 


The propelling machinery consists of a three-cylinder triple 
expansion engine having cylinders 181%. 27 and 42 inches in, 
diameter, with a stroke of 24 inches. The high-pressure cylinder 
has a piston valve, and the others have double ported slide valves. 
All of the valves are operated by the ordinary valve gear of the 
Stephenson type, having double bar links. 

The boilers are two in number, of the low gunboat type, and 
have a mean diameter of 8 feet and a length of 23 feet. There 
are two hundred and four tubes, 2% inches in diameter. Each 
boiler has two plain cylindrical furnaces, with an inside diameter 
of 38 inches. The length of grate is 6 feet 9 inches. The grate 
surface is 85.5 square feet, and the heating surface is 3,280 
square feet, giving a ratio of H. S. to G. S. of 385 to 1. The 
working steam pressure is 160 pounds gage. 

The propeller has a diameter of 8 feet 6 inches,.and a pitch of 
12 feet 6 inches, giving a pitch ratio of 1.47; while the apparent 
slip on trial was 0.161, or 16.1 percent. 

The indicator cards represent the performance of this boat 
seventeen years after her initial trial trip, and show the efficiency 
of her engine room staff. The performance is superior to that 
of the trial trip, as the friction- power is greatly reduced. The 
cards are, however, practically identical. 

The ratio of low-pressure piston displacement to high-pressure 
is 5.09; low-pressure to intermediate-is 2.41; intermediate to high- 
pressure 1s 2.00. The boiler pressure of 175 pounds absolute 
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COMBINED CARDS FROM THE ENGINE OF THE STEAMER CITY OF CHESTER, 


CITY OF CHESTER. 
The cards of Fig. rt are from the Wilmington Steamboat Com- 
pany’s steamer City of Chester. This is a freight and passenger 
steamer plying between Philadelphia and Wilmington, and was 


suffered a drop of 614 pounds before reaching the high-pressure 
cylinder. ‘The initial pressure was thus 168.75 pounds per square 
inch. Clearances in the three cylinders were respectively 16, II 
and 8 percent. The apparent cutoff in the high-pressure cylinder 
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was 79 percent. The actual cutoff, however, including clearance, 


was 95 ~ 116, or 82 percent. The total ratio of expansion was 
5.09 
6.22, 1.¢., 
0.82 
The mean effective pressure may be figured out theoretically 
(1 + log. 7) 


from the formula p,, = ?; -—p,,; where p,, is the 
Yr 
absolute mean pressure; p; is the absolute initial pressure; fy 
is the absolute back pressure and + is the absolute ratio of ex- 
pansion. 
1+ log. r. 


—— = 0.4544; and Py = 85 


In this case p; = 168.75; 
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INDICATOR CARDS FROM THE CITY OF CHESTER ENGINE. 


pounds per square inch; p,, therefore figures out as 68.2 pounds 
per square inch. The cards, however, show a mean effective 
pressure referred to the low-pressure cylinder of only 45 pounds 
per square inch. The ratio between these two is 0.66, which 
shows a designing or card factor of 66 percent. 

The terminal pressure, due to the above-mentioned ratio of 
expansion, should be 27.5 pounds. As an actual fact, however, 
the terminal pressure was only 18.5 pounds per square inch. The 
first receiver pressure was 74 pounds; second receiver, 17 pounds; 
vacuum, 25 inches. With the throttle wide open the revolutions 
were 162 per minute. The cards show a total of 1,299.2 indi- 
cated horsepower. 

As indicating the quality of the work on this engine, it may be 
stated that the steamer Brandywine, owned by the same com- 
pany, was built by Harlan & Hollingsworth in 1885, and up to 
about one year ago was running with her original engine. Need- 
ing new boilers, they decided to reduce the diameter of the high- 
pressure cylinder, making the ratio of cylinder capacity one to 
four. The cylinder originally was of such high grade material, 
that when it was removed from the housings, the tool marks 


were still visible, and the packing of the piston. rods had not been 
touched from the time they were put in, twenty years before, 
This engine was a remarkable type of compound engine. A 
peculiar characteristic shown in the indicator cards was mani- 
fested in her trial, in that the admission line was absolutely par- 
allel with the atmospheric line, showing the total absence in wire- 
drawing effect. 
MOHICAN, 

The Mohican is a three-deck steel freighter of about 2,500 tons 

displacement, built in 1904 by the William Cramp & Sons Ship 
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INDICATOR CARDS FROM MOHICAN ENGINE. 


& Engine Building Company, Philadelphia, Pa., for the ClyJe 
Steamship Company. The principal dimensions are: 


Length between perpendiculars............... 245 feet 
Wen sthmovergall Ae amie rec otia steamrsi eee ae 254 feet 
IBYeR Wala re lbs eh Ge Se A nr cet Sic 40 feet 
IBYejoid alt kOe ese Nios Gerad oc ASTM pues ons GEE coer eee ra 19 feet 6inches 


Draft, about 15 feet mean as an average. 
Draft light, with engine room tanks and boiler full, and 225 tons 
coal in bunkers: 


forward 6 feet II inches 


ANP a5 id ease Nelo Bene bichheces by BERGA TEd Cee eee 10 feet II inches 
URISEUAY. "GG Hee CMOS be Os SLO cele Oe 8 feet II inches 
INGE ARORA 3's weno a dd to aonb aia restos 1,770 
@ireng Woe): ciao adosoguasandodoss coud séngomde 2,255 


The ship is driven by one three-cylinder vertical, inverted 
direct-acting, triple expansion engine, having cylinders 18, 27 and 
42 inches in diameter, with a common stroke of 30 inches. The 
high-pressure cylinder is fitted with a piston valve. The other 
two have double-ported slide valves. The travel of all valves 


is 5 inches. 
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ter and 10 inches stroke; bilge pump, 4 inches diameter, 10 inches 
stroke. These are all driven by the main engine. ‘There is one 
duplex vertical independent feed pump; diameter, steam cylin- 
ders, 714 inches; water cylinders, 5 inches; stroke, 8 inches. 

There are two Scotch boilers, exactly similar, having an in- 
side diameter of 12 feet 4 inches, and a shell thickness of 31/32 
inch. The front and back tube plates are each 9% inch thick; the 
back and side connections each 9/16 inch. ‘The thickness of butt- 
straps is 34 inch. There are two furnaces, 48 inches in diameter, 
with a thickness of 54 inch and a length of 7 feet 3%4 inches. 

The length of grate is 6 feet, and the width 4 feet. ‘The total 
grate surface of one boiler is 48 square feet. ‘There are 212 
tubes 3 inches in diameter, and measuring 7 feet between heads. 
The thickness of ordinary tubes is No. 11 B. W. G,, and they 
number 132. The eighty stay tubes are of No. 6 B. W. G. The 
heating surface of tubes is 1,148 square feet; connections, 154 
square feet: and furnaces, 93 square feet; making a total of 
1,395 square feet, and a ratio between heating surface and grate 
area of 29.1 to I. 

The stays in the boiler are 2% inches in diameter in the steam 
space, and 2 inches in the water bottom. Their horizontal spac- 
ing is 14 inches, and vertical spacing, 16 inches. On flat surfaces 
the spacing is 7% inches each way. ‘The tubes are spaced 4% 
inches each way. The diameter of branch steam pipes is 5 inches, 
and of main steam pipes, 6%4 inches. The funnel has a diameter 
of 5 feet 3 inches, and a height from top of lower grate bars of 
64 feet 8 inches, 

The propeller has a diameter and pitch of 12 feet 4 inches. 

It will be noted that this engine is about the same as that of 
the City of Chester, and in fact every detail has evidently been 
copied. ‘There is the difference of stroke, and the Chester was 
designed with an 18-inch high-pressure cylinder, but, on account 
of the casting, it was bored to the dimensions given. 

The actual coal consumption of the Mohican from Philadelphia 
to Portsmouth, and from Portsmouth to Philadelphia, is 18 tons. 
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COMBINED CARDS FROM THE ENGINE OF THE STEAMSHIP MOHICAN. 


The diameter of crank shaft and pins is 854 inches; length of 
all journals, 9% inches; thickness of crank webs—high-pressure 5 
inches, intermediate-pressure 6 inches, low-pressure 7 inches; 
width of all crank webs, 16% inches; diameter of intermediate 
and tail shafts, 8'4 and 9% inches, respectively. ‘The crank shaft 
is built up in one section. 

The condenser forms part of the main engine, and contains 656 
tubes of No. 17 B. W. G., 34 inch in diameter, and having a 
length of 12 feet 114 inches. The cooling surface is 1,537 square 
feet. The air pump is driven from the crosshead of the inter- 
mediate-pressure cylinder, and has a diameter of 20 inches and 
stroke of Io inches. The arrangements of feed pumps are the 
same as is usual with this type of engine, with 314 inches diame- 


This does not include the coal used in running from Portsmouth 
to Norfolk and from Norfolk to Newport News. ‘This line does 
not have lighters, but moves the steamer from. wharf to wharf, 
discharging cargo, and after time and register are taken at 
Portsmouth, no attention is paid to it, as the runs are very short. 
This 18 tons, however, cannot be charged to main engines alone. 
The steam steering gear and the circulating engine, besides the 
sanitary pumps, must be deducted, before the consumption for 
main engine can be fixed. There is only natural draft, no forced 
draft apparatus being fitted. 

The ratio of low-pressure piston displacement to high-pressure 
is 5.44; low-pressure to intermediate cylinder, 2.41; and inter- 
mediate to high-pressure cylinder, 2.25. The intial steam pressure 
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was 171 pounds absolute; first receiver pressure, 95 pounds; 
second receiver pressure, 26 pounds. With 97.8 revolutions per 
minute, the total indicated horsepower was 1,037.7. The actual 
cutoff was (74 + 16) + 116, or 77.6 percent. The total ratio of 


| Pressure in H,P, Cyl. 


7 


| -_ 128,57 lbs, 


ib 44.7 Ibs. 


drawn from indicator cards taken in service. ‘The high-pressure 
crank was leading, followed by the intermediate-pressure and 
then the low-pressure. ‘There was no compression in the low- 
pressure cylinder. 

(To be concluded.) 


A New Process for Using Denatured Alcohol. 

A process of burning alcohol as a fuel under conditions similar 
to those obtaining with the use of gasoline (petrol) has recently 
been developed, in which the alcohol is used in combination with 
acetylene gas. In a recent demonstration in New York, use was 
made of a single cylinder de Dion Bouton motor of 3% horse- 
power, coupled direct to a dynamo having a separately excited 
field. A bank of incandescent lamps was used as resistance. 

An ordinary carbureter was employed, the mixture being formed 
of alcohol, acetylene gas and air in about equal quantities. 
Acetylene gas alone burns too quickly and alcohol too slowly for 
direct use in gasoline motors, but the combination is said to have 
given practically the same results as would have been obtained 
by the use of gasoline. The process is a method of producing 
the gas for power purposes, in which a spray of atomized diluted 
alcohol is brought into contact with calcium carbide, resulting in 
the formation of an explosive vapor. 

The apparatus is constructed to carry the atomized alcohol, on 
its way to the motor, through a chamber having a bed of calcium 
carbide. The resulting product, consisting of the three gaseous 
substances, has been called “Alkoethine.” This is passed by suction 
into the engine cylinder to be exploded. The power developed is 
said to be about equal to that from gasoline, and to be produced 
at a smaller cost. In addition is the ability to start a motor while 
cold, which it is impossible to do with alcohol under ordinary 
conditions. Denatured alcohol contains about Io percent of water, 
which would be a deterrent where alcohol only was used. In the 
new process, however, it is a decided advantage, because not only 
is this water utilized, but still more is required in order to produce 
the chemical effect of forming acetylene gas from the carbide. In 
this connection it is said that up to a certain point the more water 
added the greater is the power obtained. The new process when 
fully developed will doubtless have a very wide field of operation. 
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IDEAL, DIAGRAM OF COMBINED CARDS FROM ENGINE OF MOHICAN. 


. . 5-44 
expansion was 7.02, 1.e. ——-. 
0.776 
ferred to the low-pressure cylinder, by computation, was 68.85 
pounds. The cards, however, showed a mean effective pressure 
of only 50.62 pounds, thus giving a card factor of 73.6 percent. 
An ideal diagram is presented for the Mohican, in which the 
initial pressure of 171 pounds absolute is carried intact to an ap- 
parent cutoff of 75 percent (actual, 78.5 percent). ‘The same 
ratio of cutoff is used in each of the other cylinders. This will 
make an interesting comparison with the actual combined cards, 


The mean effective pressure re- 


The steam fleet of Hamburg has shown a decided increase 
during the past year, as represented below: 
Jan. I, 1906..... 634ships 1,711,839 grosstons 1,067,861 net tons. 
Jan. I, 1907..... 662ships 1,874,149 grosstons 1,167,523 net tons. 
This represents an increase of 4.4 percent in number of ships; 
9.5 percent in gross tonnage and 9.4 percent in net tonnage. The 
average size of ship has increased from 2,700 gross and 1,684 net 
to 2,831 gross and 1,763 net tons. ‘The sailing vessels increased 
during the year from 430 to 457, but there was a decrease of 
6,631 in net tonnage. 
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AUXILIARY SCHOONER NORTHLAND, FITTED WITH A DOUBLE ACTING GAS ENGINE. 


THE AUXILIARY COASTING SCHOONER NORTHLAND. 


This large schooner, built by the Cobb-Butler Company, of 
Rockland, Me., in 1906, has an auxiliary engine in the shape of a 
500-horsepower six-cylinder double acting reversing gasoline 
motor, built by the Standard Motor Construction Company, of 
Jersey City. The vessel has a length of 246 feet on the water- 
line and 270 feet on deck; a beam of 44 feet 1 inch; a depth of 22 
feet; and a draft of 15 feet. Her net tonnage is 1,568, and gross, 
2,047; and she is owned by the Northern Maine Power Packet 
Company. She is said to be the largest motor schooner in the 
world. 

Her engine drives a propeller, 7 feet in diameter, and of 4 feet 
pitch: (pitch ratio, 0.571), the engine room being large and 
roomy, and located near the stern. The accompanying sketch for 
a previous vessel of the same general type shows the situation. 

At the sides of the engine room are two gasoline tanks with a 
capacity of 6,co0 gallons. The speed of the vessel is from 5 to 6 
knots when using engine power alone. There are two small en- 
gines for generating electricity, these being located in the main 
engine room. ‘The electrical power is used for operating eleva- 
tors, facilitating the handling of cargo; and they also furnish 
electric lighting throughout the schooner, and operate a search- 
light, the two latter features being decided innovations in coast- 
wise schooners. 

The vessel has a frame of hard wood and hackmatack, with 
planking and ceiling of Georgia yellow pine. The forward deck 
house, built of North Carolina pine, provides quarters for the 
steam plant for operating sails, anchors and pumps, the galley, 
forecastle and engineers’ room. ‘The after house, handsomely 
finished in hard wood, has accommodations for the captain and 
officers. : 

The schooner has five hatches, instead of the usual three for 
vessels of her size. ‘The extra hatches, which have the elevator 
service, are used for handling the product of the mills of the 
Great Northern Paper Company, which she brings to New York; 
carrying coal and general cargo in return. Each elevator has a 
lifting capacity of 5,500 pounds. The spars are of Oregon pine, 
the lower masts being each 111 feet, and the top masts 56 feet, in 
length. ‘The spread of canvas, which is complete, aggregates 
9,000 square yards. There are two Baldt stockless anchors of 
7,000 pounds carried, in addition to a stream anchor of 900 pounds 
and a kedge of 500 pounds. 

The engine, of which we present illustrations, is of the same 
general type as the 300-horsepower engine of the motor yacht 
Standard, which is said to hold the world’s official record for the 
mile and the kilometer. The time of the Standard over a nauti- 


(Photograph, N. L. Stebbins.) 


cal mile was 2 minutes 10 seconds, and for the kilometer 1 
minute 7 seconds. The former figures out at 27.69 knots (31.89 
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statute miles per hour). The latter is 28.99 knots (33.39 statute 
miles per hour). ‘The Admiralty mean of six runs, on the mile 
with and against the tide. showed an average of 25.45 knots, 
or 29.503 statute miles per hour. 


base is 30 inches; while the greatest width over cylinders is 34 
inches. 


The illustrations of the new motor, as shown, serve to con- 


firm the impression of a torpedo boat engine, as the sarne 


500-HORSEPOWER DOUBLE ACTING STANDARD ENGINE IN THE SCHOONER NORTHLAND. 


‘hese engines have in reality twelve working cylinders, figured 
from the point of view of the usual construction of gas engines. 
The result is an extremely smooth and quiet running machine, 
well balanced, and with the valves so arranged that practically 
the only vibration noticeable is occasioned by the force feed 
pumps, which give individual feed to every cylinder and bearing. 
Ignition is of the make-and-break type, while pistons and piston 
rods are water-cooled, and water flows freely also through the 
valves. A very noticeable advantage of the double-acting engine 
is the practical impossibility of any leakage of gas into the engine 
room, because the piston, instead of being open to the atmosphere, 


type of supports, connecting rods, cross heads and guides are 
here used that one is accustomed to in the other kind of 
engine. The double acting principle necessitates some radical 
changes from the usual marine gasoline motor design, such as 
water-cooling the pistons, connecting rods, valves and other 
parts exposed to the intense heat produced in cylinders of 
such large volume. Inlet and exhaust valves are located 
on the opposite sides of the head, as is customary with many 
automobile and marine engine builders. ‘The upper and lower 
ends of the cylinders are alike, with a regular marine engine 
piston and connecting rod. 


SKETCH ILLUSTRATING THE LOCATION OF THE 


as in most types of single-acting engine, is operated from a piston 
rod running through a metallic stuffing box. The operation of 
the valve shaft is obtained, as in a large steam engine, by using a 
small air cylinder; this is also used for turning the engine over. 
The bore and stroke of the Standard’s engine are each 10 
inches; the weight is 7,500 pounds, or 25 pounds per horsepower; 
the length over cylinders is 8 feet 3 inches; length over all, 10 
feet 4 inches; the total height is 5 feet 614 inches, of which 4 feet 
9% inches come above the center of the shaft; the width of the 


GASOLINE ENGINE IN AN AUXILIARY SCHOONER. 


The method of getting the gas into the cylinders is very neatly 
and simply worked out, as is shown in the inlet side. One 
branch pipe leads up to the cylinders from the center, and 
then runs to each end of three cylinders. The spark and throttle 
control levers are mounted on top of the air cylinder, which 
controls the travel of the cam shaft. One essential point of 
difference between the ordinary motor and this motor is that 
the valves are pulled up instead of being pushed up, and that 
they are balanced and. water-cooled by a stream of water which 
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INLET SIDE OF THE 300-HORSEPOWER DOUBLE ACTING ENGINE OF THE STANDARD, 


flows through them constantly. This type of valve has been 
adopted by the Standard Company for-‘all their large type 
of motors, and has been found to work exceedingly well. On 
this side, also, are located the trips which operate the sparkers 
for all cylinders. 

Similarly, the other illustration shows the exhaust side of the 
motor, with valves operated from a cam shaft which is a duplicate 
of that upon the inlet side. ‘These valves. are also water- 
cooled and discharge directly into a large water-cooled exhaust 
box, from which the gases are led to the muffler. ‘The oil 
feeds are directly under the exhaust box, with individual leads 
to distribute the oil to the different bearings. Directly below 
and behind this are shown the air inlets to the cylinders for 
starting. In a large motor of this kind the problem of properly 
cooling it and keeping it well oiled is a difficult one, and the 
working out of the systems by which these results are accom- 
plished is more complicated than it would be for a small motor, 
but the owner of a motor of this size could hardly expect to 


— 
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operate his own engine, and in reality the successful working 
of the motor does not demand a higher order of skill than 
is to be expected from the engineer of an ordinary triple-ex- - 
pansion steam engine. While the appearance of the motor is 
complicated, this complication is more apparent than real. Every 
function of the motor has been carefully thought out and 
provision made to assure its proper working under all conditions. 
All Standard motors of large power have been made self- 
starting and reversing, the same principles which have been 
found so successful being employed in this latest type; but in 
the double-acting type both the inlet and exhaust valves are 
mechanically operated, as against the exhaust valves only in 
the other self-starting and reversing motors. Another important 
difference is that in this type all the cylinders are cast separately, 
and the motor is really two three-cylinder motors coupled to- 
gether for purposes of economy in construction and replace- 
ment, should such be necessary. 

The self-starting is accomplished by compressed air being 
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admitted on one end of three cylinders, which turn the motor 
by a special set of cams until it takes up its cycle upon gasoline. 
The cam shafts which actuate all valves are so made as to 
move longitudinally on their axes, and to bring appropriate 
cams into action for either direction. As the physical. labor 
required to perform this operation would be considerable in a 
motor of this size, an air cylinder is added to perform this 
work, so that the only manual labor in connection with running 
the motor is that in operating the two handles shown in the 
left hand end of the inlet side illustration. One lever controls 
the position of the cams, whether for ahead or astern, while the 
other controls the spark and throttle. In this motor the 
necessity of a flywheel is entirely done away with, and operating 
at any speed, from maximum to minimum, little or no vibration 
is felt. The motor is mounted upon a base of angle iron with 
castings for each individual bearing, and has the usual marine 
collar thrust bearing. 


Incidents and Accidents on a Long Tow. 


The month of February, ’92, found me in Antwerp, Belgium, 
out of a billet, as the ship in which I was “chief” had been laid 
up in that port several months before. My elation, therefore, will 
be well understood, when I was notified by a former superinten- 
dent of mine that there was a position open for me to take a 
ship out to the Congo for river service, for I knew that the con- 
tract would tide me over the winter, at any rate. I at once 
applied for the position, but was advised to go and see the ship 
first, as several others had backed out when they saw the vessel. 
I then went up to Hoboken, above Antwerp, and found to my 
astonishment that she was a towboat of 70 feet by 11 feet 6 inches 
and a draft of 6 feet 6 inches. She had one Scotch boiler, with 
one furnace, carrying 90 pounds pressure, and compound engines 
having cylinders 12 and 22 inches by 2 feet stroke. As mine was 
a case of “needs must where necessity drives,” I decided to take 
the risk. Fortunately my nerves were in the best condition, for, 
as it turned out, I had taken a job which required them to be so. 

The preliminaries with regard to wages, etc., all being satisfac- 
torily settled, I went up to inspect the ship, and found all in good 
condition, as the vessel was almost new and had apparently been 
little used. Although it was but February when I joined, it was 
May before we sailed, the delay being caused, I believe, by the 
difficulty in getting any one to take the insurance risks. In the 
meantime I found out that our risk was greater than I had at 
first understood, as we had to tow a barge which served as coal 
supply depot. and carried about 100 tons. My ship burned about 
3 tons a day, had 8 tons bunker capacity, and carried about 20 
tons on deck, so that it will be easily seen that the barge was a 
necessity for the long voyage. We sailed slowly down the river, 
passed the big liners alongside the quays, and waved farewell to 
our friends on the banks and on the ships, many of whom doubt- 
less thought we were taking on risks amounting almost to fool- 
hardiness. We made our way down the Scheldt and out into the 
North Sea, with orders to proceed to Vigo, Spain, and there to 
await the arrival of the barge, as the underwriters would not 
allow us to tow her across the Bay of Biscay. 

Our passage across the North Sea was successful enough, 
steaming about 10 knots, and we might have made more, but hav- 
ing to clean our fire about every six hours, I had to link in the 
engines while doing this, to keep the steam at all reasonably 
high during the operation. However, “experience teaches,” and 
I got on much better afterwards by cleaning one-half of the fire 
at a time, and keeping the other half rather heavy. We passed 
Dover with smooth sea, but in a couple of hours it began to blow 
hard, the sea rose and we shipped one sea down the engine room, 
which filled it to a depth of three feet and drowned out the fire. 
Fortunately for us then, I had the bilge ejector in good order, 
and with the steam in the boiler I got the water out and kept the 
engines moving until I got the fire going again. The captain in 


the meantime decided to run for Portland to get things squared 
up, and we lay there for three days, until the weather moderated, 
when we again took our departure for the dreaded Bay of Bis- 
cay, the crossing of which was expected to form the crucial test 
of our fitness for the long run to the Congo. In this case, the Bay 
belied its reputation, as the sea was like a mill pond, and we 
reached Vigo without any incident worthy of mention, and 
awaited the arrival of the lighter, which came in nine days later. 

The following day we left Vigo and headed for Las Palmas, 
in the Canary Islands. We were towing the lighter with 160 
fathoms of line out, and were making about 5 knots, with a strong 
following wind and sea, the barge having all her sails set, and 
all apparently going well, when the captain remarked that the 
men in charge of the barge were evidently having a jubilee, as 
she was sheering from side to side at her own sweet will, and 
dragging our stern under water at every sheer. This sort of 
thing went on until the fourth day, when the crew of the barge 
signalled for us to take them off, as they were sinking. But our 
skipper decided that as they had evidently strained the barge 
through their unseamanlike conduct, they ought to suffer for it, 
so he sent up the old sailing ship signal, “Pump or sink, 
you ——.” 

There was a change in the bargemen’s demeanor when they 
saw how matters stood, and they would pump frantically for a 
while, and then dance around excitedly, imploring us to take 
them off, but our Nova Scotia skipper’s blood was up, and he 
gave orders to have a hatchet ready to cut the towrope, and re- 
peated his threat, “Pump or sink.’ From early dawn to dewy 
eve they were to be seen pumping in gangs until they had the 
water under control. About this time we noticed a heavy vibra- 
tion throughout the ship, and the engines immediately speeded up, 
so I came to the conclusion that we had lost some of our propeller 
blades. Upon our arrival at Las Palmas I examined the pro- 
peller, and found that there was only three-quarters of a blade 
left, as the other 2% had broken off. 


We put the vessel on the beach at high water, and I decided 
to fit the spare propeller, as we expected to find it high and dry 
at low water, but unfortunately the shaft was only one inch out 
of the water. However, I set to work to get the broken propeller 
off, which I did after a great deal of trouble and by using the 
spare propeller shaft for a ram. To get the propeller clear of 
the shaft, I found that I would have to lift the crank shaft clear 
of the bearings, to enable me to draw the tail end in. After a 
considerable amount of labor, owing to the bad fit of the spare 
propeller, and working up to the waist in water all one day and 
part of the next, I succeeded in completing the job satisfactorily. 

Our unworthy captain of the lighter then wanted to know 
when we were going to fix his vessel, and of course he was im- 
mediately told to do it himself. This he refused to do, and said 
he would prefer to go home as he “had had quite enough of it.” 
We thought he referred to gin, so agreed with him there, but he 
explained that he had referred to the responsibility of being 
master of a leaking barge. Then our skipper and I had a con- 
sultation, and we agreed to do what we could for him. We ran 
the barge on the beach at the next high water, and at low water 
we dug a trench underneath it, but unfortunately, as soon 
as it was dug it filled up again with water. The captain, 
on trying to get under, had a narrow escape. He was of rather 
stout build, and got himself jammed in. The water rose around 
him until only his nose was above water, and, lying there on his 
back, the case looked serious for him. However, we managed 
to haul him out by passing a rope under his arms, and things 
remained in this state for some time, while we discussed the 
ways and means of getting at the leak. We decided to take all 
the coal from around the mast and examine the stool, where we 
suspected the leak would be, but after we had done this we 
found that we could do nothing there, as the stool was right over 
the leak. The only thing left open then was to get under the 
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lighter. It was decided that I should have a try, as I was not so 
big a man as our noble skipper; so with a rope made fast around 
my feet, and another under my arms, I lay on my back and 
was drawn under the lighter, with about three inches clearance 
between my nose and the bottom. The water was all around 
my body, head and face, with my mouth and nostrils awash. As 
it was impossible to see, I had to feel with my hands; and sure 
enough, I located eleven small rivets out immediately under the 
mast. I then signalled to be drawn out, so that 1 might make 
some wooden plugs to drive in the holes. After making them, I 
was pulled under again and hammered in the plugs, and to make 
assurance doubly sure, we put two casks of cement around the 
stool. I for one was very glad when the job was completed, and 
she was found tight when she floated at next high water. 

We then got everything ready again for our next step on the 
long journey, and next day we headed for Monrovia, the capital 
of Liberia. Our voyage there was very moderate with regard to 
weather, but I had considerable trouble with the engines. A few 
days after leaving the Canaries, one of the main bearings became 
hot, and upon examination I found that a piece of metal about 
314 inches long by % inch deep had come out of the journal, so I 
decided to fit the spare shaft. ‘This, fortunately, had all the key- 
ways cut, so that it was simply a matter of stripping the old shaft 
and refitting the gear to the new one. This occupied us the 
greater part of one day, owing to the awful rolling of the little 
craft. 

Taking advantage of the stoppage, the people on deck had de- 
cided to fill our bunkers from the barge. As we were just off 
Turtle Island at the time, and in shallow water, we were enabled 
to anchor, and with a rope fast between towboat and lighter, we 
were able to draw a small boat full of coal from the lighter 
several times, until we had sufficient; but it was dreary, wet work, 
the men in the boat being soaked through continually with the 
spray. ‘his operation had to be repeated on the passage, under 
even worse conditions, as we were then in water too deep to 
‘anchor in. 


However, we again proceeded, and had not gone far when a severe 
shock was felt, and the engine stopped immediately. I at once 
jumped down below, and found that both top end bolts had broken 
in the low-pressure crosshead, and as good luck would have it, 
one of them had bent and jammed the engine, thus preventing 
further damage. Having the necessary spare bolts, 1 soon fitted 
them in, and we once more got under way. In due course we 
arrived at Monrovia, all safe, but almost tired out through lack 
of sleep and poor food, for we had not had half a dozen decent 
meals the whole passage, through the galley fire’s being out by 
the seas we shipped in the calmest weather. 

After taking in provisions here, we again proceeded, this time 
for the Congo, and glad I was to know that the long passage 
was drawing to a close. Between Monrovia and the Congo I had 
to fit new saddle-blocks to both valve-gears, and, with this ex- 
ception, we arrived without incident at Banana, after a passage of 
sixty-one days. We stopped at Banana, where I hada good 
night’s rest, and the next morning we proceeded up the river for 
Matadi, but s00n found that we could not tow the lighter against 
the strong current that runs in the Congo. 

Now it was “up to me” to get the ship up the river, so I altered 
the safety valve compression nuts until I got the boiler to blow 
at 115 pounds, 25 pounds more than the working pressure, as I 
knew that the boiler was in first-class condition, and would easily 
stand it. ‘Then we steamed slowly up in style, galloping along 
at about four knots. After trying to shift the river bank with 
our bow once on the way up, we arrived in Boma, the capital, 
where we were to give the vessel over to those in authority. 
They asked us to oblige them by taking her to Matadi, as all the 
crew who would now take charge of the vessel were there. ‘We 
stayed in Boma for the night, and next day proceeded to Matadi, 
where we duly arrived in a few hours, thus ending a contract 
which I would not take on again at any price. 1d, C, Ag 
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LIGHT DRAFT SINGLE SCREW PASSENGER STEAMER. 
_ At the shipbuilding and engineering works of Philip & Son, 
Limited, Dartmouth, South Devon, there has been completed the 
nicely modeled single screw steel passenger steamer Kalika, 
built in accordance with the requirements of the Board of 
Trade and under their survey, to the order of Hajee Ahmed 
Hassum, and intended for service in and around Bombay, India. 
The principal dimensions are as follows: 


Lean Over all osocedosc000030060e9000050909006 7 it © ita, 
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Depth molded amidships to upper deck.......... 16 ft. 6 in. 
Draft of water aft, with steam up, tanks and 

hinders toll Geo cece Slo bocos acco s'06d00000 Bite, © iW. 
Draft of water forward, with steam up, tanks and 

Bunkers hullesen, wee cee ae ten omiorsa ss Sern Some, © wa, 
Draft of water mean, with steam up, tanks and 

fomkerns Rll fo 6000000800000009000000 00000000 6 ft. 6 in. 
Displacement, corresponding to the above draft.. 315 tons 
Coefficient of fineness of displacement.......... 0.47 
Area OF loagl Water WWE. cccacesco0ans0H00900 2,820 sq. ft. 
Coefficient of load water plane................-- 0.74 
Area of immersed midship section.............-. 128 sq. ft. 
Coefficient of midship section............---.--. 0.82 
AGRA, OF WSUHGl GUVAGS, 50 c000000000sG000008008 3,700 sq. ft. 
Tons per inch of immersion at load waterline.... 6.7 *. 
Capacity. of coal bunkers.................-- eI aes 40 tons 
Capacity of fresh water tanks............-.+--- 22 tons 


THE KALIKA LEAVING DARTMOUTH HARBOR FOR TRIAL TRIP. 


‘ HULL. 

The keel is of the vertical bar type, of hammered scrap iron, 
61% inches deep by 114 inches thick. The stem is of the same 
material, and measures 6 by 1% inches. The stern frame and 
rudder post are of the same material and measure 6 by 2% 
inches. Stops for the rudder are forged on to the rudder post, 
limiting the angle of the rudder when hard over to 45 degrees, 
on each side of the center line. ‘The rudder is of the single 
plate type, the plate being of steel 25 pounds per square foot, 
securely riveted to the arms, which are forged solid with the 
frame. This is of hammered iron, the head being 4 inches 
diameter. The pintles are of the “renewable” type having a 
diameter of 2% inches, and working in gunmetal bushed eyes, 
forged solid to the rudder post. 

The transverse are inches 


frames spaced throughout 21 
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DECK VIEW OF KALIKA, LOOKING FORWARD, 


formed of angle steel 5 by 3 inches by 8/20 inch, and each ex- 
tends from the stem to the transom frame. To the latter they 
are each connected by strong brackets, while at the stem they 
are well secured by strong plate breasthooks. 

The main deck beams are of angle steel 414 by 2% inches by 
6/20 inch, fitted on every frame, to which they are connected by 
12-pound gusset plates 15 by 15 inches. The camber is 7 inches 
in the full breadth. The main deck stringer plates are 24 inches 
by 12 pounds for half length amidships, tapering to 18 inches by 
10 pounds at the ends. ‘They are fitted close to the sheerstrake 
plating, to which they are connected on the upper side by con- 
tinuous angle bars 3 by 3 inches by 6/20 inch. Another con- 
tinuous angle, of the same size, is fitted 10 inches from this one, 
so as to form a gutter waterway and a stop for the wood deck. 
The whole of the main deck beams are plated over with steel, 
under the wood deck, the two center line strakes being of I0 
pounds, and the remainder of 8-pound material. The main deck 
is of pitch pine 4% inches wide by 2% inches thick, laid in long 
lengths, and well fastened to the beams and plating by %%4-inch 
diameter, cheese head square necked galvanized bolts and nuts. 


between centers, and are of angle steel 3 by 2'%4 inches by 6/20 
inch, extending in one length, from keel to underside of main 
deck, except in wake of the deck erections, where they are, 
where practicable, carried to the under side of upper deck. 
Heel pieces are fitted at the center line, for 2 feet each side of 
keel. The floor plates generally are of 12-pound steel} 13 
inches deep at center line, extending well up the bilges, and 
tapering to the frame depth at the heads. In the engine space, 
the floors are of 14-pound material, and carried up to form 
part of the foundation for the main engines, while in the 
boiler space, they are increased to 16 pounds. ‘The reverse 
‘frames, fore and aft of the machinery space, are 2% by 2% 
inches by 5/20 inch, extending alternately to the main deck 
stringer plate and to the upper turn of bilge. In the machinery 
space, they are increased to 6/20 inch thick, and all extend on 
each side to ‘the main deck stringer plate, while additional 
reverse frames are fitted for the length of the floors. The tran- 
som frame and the frames that carry the counter are formed 
of 10 and 12-pound plate, and 3 by 2%4 inches by 6/20 inch 
angles. \ 
The middle line keelson is formed of two bulb angles fitted 
back to back, each measuring 6 by 3 inches by 8/20 inch, ex- 
tending on top of the floors, from the forward to the after bulk- 
heads, at which they are well connected by deep bracket plates. 
Intercostal plates of 10-pound steel are fitted for three-quarters 
the vessel’s length amidships. ‘The bilge and side stringers are 


\ i 


AFTER END OF MAIN SALOON ON MAIN DECK. 


The skin plating includes garboard plates of 16 pounds all 
fore and aft; bilge plates 14 to 12 pounds; sheerstrake 16 to 14 
pounds; and all the remainder 12 to to pounds; all the thicker 
plates being for about half length amidships, and gradually 
reduced at the ends. The bulwark and erections at each end 
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{ Coal Bunker 
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TRANSVERSE SECTION OF THE VESSEL IN WAY OF THE BOILER ROOM, 


are of 10-pound plates, the plates forward in wake of hawse 
pipes being doubled. The bulwark stanchions are formed of 
bulb plates, and are connected to the stanchions which carry the 
promenade deck, and to the main deck, by angles. ‘The upper 
edge of bulwark strake is surmounted by two hollow section 


convex bars 3 by 1% inches by 10/20 inch thick. Another 
similar bar is worked the whole length of ship, on a line with 
the main deck. ‘The fore and aft edge laps of the garboard, 
bilge and sheerstrakes are double riveted; the remainder are 
single riveted. The butts of the garboard, sheer, and bulwark 
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strakes are all flush, and the butts of all the remaining are over- 
lapped, the whole being double riveted. 

There are six tranverse watertight bulkheads fitted at frames 
17, 34, 43, 54, 67 and 79; all are of 10-pound plating, stiffened by 
angles 3 by 214 inches by 6/20 inch thick. The vertical stiffeners 
are spaced 30 inches apart, and the horizontal ones 4 feet. 
Diamond shaped liners are fitted to all bulkheads in wake of the 
outside strakes of plating. Bilge keels are fitted on each side for 
about 80 feet. ‘They are formed of 20-pound plates 9 inches 
deep, with a bulb on the outer edge, and are connected to the 
skin plating by double angles 3 by 3 inches by 6/20 inch thick. 

The foundation for the engines is formed mainly of two longi- 
tudinal girder plates, each of 14 pounds, to which the floors are 
connected by double angles, and which itself extends to the 
skin plating and is connected thereto. The rider plates are con- 
tinuous, and formed of 25-pound plates 15 inches wide, con- 
nected to the floors by angles 5 by 3 inches by 8/20 inch thick. 
The saddles for the boiler are three in number, each of 16-pound 
plates, stiffened by double angles 3 by 3 inches by 6/20 inch thick, 
and connected by boundary angles to the side bunkers. The 
bunkers are formed of steel plates, the lower part being of 
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BODY PLAN OF THE STEAMER KAT IKA. 


to-pound and the upper of 8-pound, all stiffened by angles, both 
vertically and horizontally, 3 by 2% inches by 6/20 inch. 

The houses on the main deck forward, consisting of toilets, 
stores, wash rooms and galleys, and all the casings around 
engine and boiler rooms, are formed of 8-pound steel, built 
up on coamings of 10-pounds, and are all stiffened by angles 
24 by 2% inches by 5/20 inch thick. All the houses aft on the 
main deck are of teak. 

The upper or promenade deck beams are of steel angles 4Y 
by 3 inches by 7/20 inch, and are, where practicable, in one 
length from side to side. They are connected at the ends, to 
continuous fore-and-aft stringer plates, angles, and stanchions. 


The stringer plates are of 10-pound material, 18 inches wide _ 


amidships, tapering to 14 inches at the ends. The continuous 
fore-and-aft angle is 5 by 3 inches by 8/20 inch, and the stan- 
chions are formed of tee bars 5 by 3 inches by 7/20 inch. 
Twelve-pound plates are fitted on the beams, under the steam 
windlass, charthouse, and in wake of masts and all hatchways. 
The deck is formed of yellow pine, 4 inches wide by 2% inches 
thick, except in wake of the éngine and boiler rooms, where it 
is of galvanized steel checkered plates, Ir pounds thick. A 
margin strake 4 inches thick is fitted all around, molded on the 
outer edge, and hollowed on the inside, from which scupper pipes 


are fitted to drain water from the deck. ‘The whole of the prom- * 


enade deck is surrounded by galvanized wrought iron stanchions, 
with two pipe rails, and surmounted by a teak rail 5 inches wide 


by 2 inches thick. Galvanized iron wire work is fitted all around 
these stanchions and rails. 

The charthouse is fitted forward on the upper deck, and is 
built of teak with sliding windows and hinged doors. ‘This 
house contains the hand and steam steering gear, which can be 
worked either from in the house, or on the bridge directly over the 
house. Around the bridge are fitted hand rails and stanchions 
similar to those around the promenade deck. The rudder head 
is carried to above the upper deck, so that the leads from the 
steering gear are carried right along on top, at the sides; an 
arrangement whereby the leads are always open to examination, 
overhaul and repair. 

Cabins below main deck are fitted aft, for the accommodation 
of the crew, and forward for second class passengers. Below 
the decks of these cabins are fitted the water tanks for ship’s 
use. Aft on the main deck are staterooms for the captain, mate, 
engineers, and first class passengers, also the saloon, pantry, 
toilets, bathrooms, etc. Canvas awnings are fitted the whole 
length and width of the promenade and bridge decks, and car- 
ried on the usual ridge poles and stanchions. 

There are four lifeboats, each 17 feet by 5 feet 6 inches, with 
davits for lifting same, fitted in strong iron sockets on the upper 
deck. In addition to the steam windlass forward for working 
anchors, a small steam capstan is fitted aft for warping. Two 
pole masts are fitted, of Oregon pine, each 12 inches diameter 
at the deck, to 11 inches at the hounds. The main mast is 42 
feet, and the foremast 39 feet long, from hounds to main deck, 
each with a 15-foot pole on top. 


MACHINERY. 


The vessel is propelled by a triple expansion three cylinder 
engine, operating a single screw and designed to drive her at a 
speed of twelve knots under full power. The cylinders are 12, 
20 and 34 inches respectively in diameter with a stroke of 20 
inches. ‘The designed indicated horsepower was 500, when run- 
ning at 175 revolutions per minute. The high-pressure cylinder 
is forward and low-pressure aft. The slide valves are of the 
piston type for high-pressure and intermediate, and of the 
double ported D type for the low-pressure. All are worked by 
Stephenson link motion with double bar links. 

The piston rods, connecting rods, valve spindles, eccentric 
rods and shafting are of forged steel. The piston valves for 
the high and intermediate-pressure cylinder measure respectively 
534 inches and 1034 inches in diameter, and each is fitted with 
Lockwood & Carlisle’s patent spring packing rings. The liners 
in which they operate are 5% inch in thickness. The low-pressure 
valve measures 2014 inches long by 33% inches wide. The back 
of this valve is relieved of steam pressure by a relief ring, 13 
inches in diameter. The part of this valve inside the relief 
ring, in addition to being relieved of steam pressure, is con- 
nected to the condenser, so as to obtain a vacuum, and thus 
further relieve the valve. 

The steam and exhaust passages between successive cylinders 
are formed of solid drawn copper pipe, the diameters being 
as follows: main steam, 314 inches; from high-pressure to 
intermediate, 414 inches; from intermediate to low-pressure, 634 
inches. From the port side of the low-pressure steam chest the 
main exhaust is led to the condenser through brazed copper 
pipe, 10 inches in diameter. The piston valves are arranged to 
take steam on the inside and exhaust on the outside, while the 
low-pressure valve takes steam outside and exhausts inside. 

The valve spindles are 2 inches in diameter through the 
glands, and the eccentric rods are 1% inches in diameter at the 
necks to 17% inches at the feet. The eccentric sheaves and 
straps are of cast iron. The eccentric pins in the links are 10% 
inches between centers. ‘The engines are reversed on the “all 
round” principle, worm and worm wheel, hand gear. The 
weigh shaft is 3 inches in diameter, of forged steel, fitted in 
four adjustable bearings, at the back of the engines. The 
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high-pressure and intermediate weigh shaft levers are arranged 
for linking up. 

The pistons are of cast steel, cone section, the high and inter- 
mediate each having three cast iron spring rings, while the low- 
pressure is fitted with Lockwood & Carlisle’s patent spring pack- 
ing ring, each piston having a total depth of rings of 3% inches. 
The piston rods have a diameter of 33¢ inches, and are forged 
solid with the crosshead. ‘The pins of the latter are 4 inches 
in diameter, with a surface length of 6% inches. The cross- 
head slippers are of malleable cast iron lined with white metal, 
and have a rubbing surface of 110 square inches on the ahead, 
and 84 square inches on the astern guides. The crosshead 
guides are of cast iron, formed in the back columns. The con- 
necting rods are 45 inches long between centers, and have a 
diameter of 31% inches at the crosshead end and 334 inches at the 
crank end. ‘The crosshead end is forked to span the crosshead. 
The bottom end is fitted with a malleable cast iron bearing, lined 
with white metal. 

The crank shaft, with its three cranks and coupling disk, is 
in one solid forging, machined bright all over. The overall 
length is 11 feet 2 inches; the diameter of the shaft in the 
journals is 634 inches, .The crank pins are 6% inches in diam- 
eter by 9 inches long. ‘The cranks are set at angles of 120 
degrees, the high-pressure being followed by the intermediate 
and low-pressure, respectively. The crank arms are 7% inches 
wide and 4% inches thick. The coupling disk has a thickness 
of 1% inches and is 14% inches in diameter. 

The bedplate is of cast iron, flat bottom, with raised bearings 
for the crank shaft, five in number, having a total length of 4 
feet 2 inches. ‘They are formed of cast iron, and lined with 


SIDE AND END ELEVATIONS OF THE 


white metal, and are held in place by cast steel caps, 134 inches 
thick, and 1%4 inches diameter mild steel -bolts. The front 
columns are four in number of forged steel, polished all over 
and are 3% inches diameter with flanges at top and bottom for 
connection to the eylinders and bedplate. The back columns, 
three in number, are of cast iron H section, and have flanges 
cast at each end for connections. ‘he main air, feed and bilge 
pumps are grouped together, and fitted at the back of the en- 
gines, and are driven off the intermediate-pressure crosshead 
pin, by rocking levers and links. All the pump barrels are of 
cast iron lined with gunmetal in the working parts. 


TRIPLE EXPANSION PROPELLING ENGINE. 


The thrust shaft is 614 inches diameter and 5 feet long, and 
has five thrust collars forged solid, 1% inches thick; the space 
between is 214 inches. A coupling disk is forged at each end, 
having diameter and thickness the same as on crank shaft. The 
thrust block consists of a cast iron pedestal with five separate 
cast iron collars, each lined on each side with white metal, and 
each independently adjustable, for both ahead and astern. ‘The 
thrust block is in the engine room, being fitted in the recess of 
the bulkhead at the after end of the engines. The intermediate 
shafting is 6 inches diameter and is in three lengths, each shaft 
being supported in cast iron plummer blocks lined with white 
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metal. The tail shaft is 614 inches diameter, and is lined with order, 5114 tons, or 230 pounds per designed horsepower. ‘The 


gunmetal in wake of the bearings in the stern tube. All the 
intermediate shafts and the tail shaft have coupling disks forged 
on, of the same size as those on the crank shaft and thrust 
shaft. All the shafts are connected to each other at the 
couplings by six 15-inch diameter bolts, fitting in reamed holes. 

The stern tube is of cast iron one inch thick, with a flange 
cast on at the inner end for connection to the deep floor. ‘The 
outer end passes through the stern post, to which it is secured 
by a cast-iron screwed nut, so arranged that the outer bearing 
can be withdrawn for examination without disturbing the nut. 
The stern tube bearings are of lignum vitae, in strips, fitted into 
gunmetal sleeves, the outer bearing being 2 feet long and the 
inner one 7% inches long. The propeller is of cast iron, having 
four blades cast solid; and is 7 feet 3 inches diameter with an 
increasing pitch of 9 feet at the root to 9 feet 6 inches at the 
tips. The mean pitch ratio is 1.276. ‘The total developed blade 
area is 22 square feet. ‘The propeller is secured to the tail shaft 
in the ordinary way, by fitting over a key on a taper with a 
screwed nut On‘the after end. 


BOILER. 


The boiler is of the ordinary marine return tube type, 12 
feet 6 inches internal diameter by 10 feet 6 inches inside length. 
It is fitted with three Deighton corrugated furnaces, each 33 
inches inside diameter, the total grate surface being 52 square 
feet, and the heating surface 1,570 square feet, ratio 30.2 to I. 
Of this heating surface, 1,240 square feet is tube, and 330 plate. 
The shell is in one course, and consists of two plates 114 inches 
thick. The ends are each in two plates, the upper and lower 


Solid Steel Bars 34¢ ‘Diam. 
6 Threads per Inch. 


firebars are 6 feet 4 inches long, in two lengths. 


AUXILIARY MACHINERY, 


Condenser.—The condenser is circular in section, and is fitted 
on the port side of the ship, entirely independent of the main 
engines. The shell is of mild steel, 3 inch thick, in one plate, 
with the longitudinal seam lapped and double riveted. ‘The ends 
are riveted to steel angle rings 3 by 3 by % inches. The length 
of the shell between tube plates is 5 feet 6 inches, and the diam- 
eter inside the shell is 3 feet 6 inches. ‘The main exhaust enters 
the condenser at the top through a tapered cast iron branch 10 
inches in diameter at the pipe end to 16 inches diameter at the 
condenser. Immediately beneath the exhaust branch, and over 
the top of the tubes, is fitted a baffle plate to prevent damage to 
the tubes by the sudden inrush of steam, and to assist in the 
distribution of the steam over the tubes. ‘The tube plates are 
of naval brass, I inch thick, and a center diaphragm plate, 1% 
inch thick, is fitted in the center of length. The tubes, 786 in 
number, are of seamless drawn brass, untinned, and are 34 inch 
external diameter by No, 18 L. S. G. thick, with an overall 
length of 5 feet 8'%4 inches. They are secured to the tube plates 
by brass screwed gland ferrules, and cotton cord packing. ‘The 
pitch of the tubes is 144 inches center to center. The total 
cooling surface measured outside the tubes is 835 square feet. 
The water ends are of cast iron cemented inside, the inlet and 
outlet branches each being 6 inches in diameter. 

Air Pump.—This is 12 inches in diameter by Io inches stroke. 
All the internal fittings, such as plunger, valves, seats, guards, 
and gratings are entirely of gunmetal. ‘The air pump rod is 


C nA ” 
Manhole 16 x 12 ug 


Steel Stays 1%" Dia. 
9 Threads per Inch. y 


Steel Girders 
8 Deep by 14g Thick. 


— 


SS NSF Tub re 


om : 
: 


mat) 
‘Gus Aron Row 
oF Diam\\ Steel 
Oo, ght 


HO) 
ey So os 
tds et 


Middle Tube Plate 34 ‘Thick. > 


Om 


SRet Saye 318 De Deb. 


Ng 
N° 
i) 
Oe i 1® 9Phrea mae, 1 @ 
> Geel og 
Wen Thiek 8 Layo, 1 © © 3 “$O/ 
a zs Fe] | 0,0 4 ©,/ 
lo 5 AES nS 36 
ie 2 | fe) eI Se y 
6 a cH | ! Di-s x o/ 
2 Steel Sty 2h Diain'2 IPPoubling Plate © nape © S 7 
af Vn, Thick fo) 1P_(&¥. Os -S Staysfmarked © 
Bos Borie : @ 2 o 2} Steel134 “Diam. 
© oor 9Threads, 


being 14 and 1 inch thick respectively. The inner tube plates 
are 34 inch, and the combustion chamber plates 5£ inch thick. 
The ordinary tubes are 3% inches external diameter in the body 
and No. 8 L. S. G. thick, and measure 7 feet between plates. 
There are 66 stay tubes, and 146 ordinary tubes, all pitched 
4% inches apart, between centers. ‘The efficiency of the longitu- 
dinal seam of the shell, with rivet holes 114 inches diameter, 
and 8!%4 inches pitch, is 87 percent, while the efficiency of the 
rivet connection is 85.6 percent. ‘The funnel is 5 feet internal 
diameter, and is 33 feet in height above the dead plates of 
furnaces. The whole of the boiler is of mild steel with the 
exception of the tubes, which are of iron. ‘The boiler, together 
with the whole of the machinery, has been constructed under 
Board of Trade survey for a working pressure of 200 pounds 
per square inch. The weight of the boiler complete, with 
mountings and furnace fittings, empty, is 3414 tons, and the 
weight of water to working level is 1634 tons; total, in working 
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THE ONE SINGLE ENDED BOILER, WITH THREE FURNACES, FURNISHES STEAM FOR ALI, PURPOSES. 


2 inches in diameter through the gland, and 154 inches diameter 
through the pump crosshead. ‘The suction pipe is 4 inches and 
the delivery 334 inches diameter. ‘The feed and bilge pump 
plungers are of gunmetal, 3 inches in diameter by Io inches 
stroke. ‘The suction and discharge valves are each independent 
cast iron boxes, all the valves and their seats being of gun- 
metal. All the pump rods are connected to one mild steel 
crosshead, which is fitted with gunmetal slippers working in 
cast iron guides. ‘The suction and delivery pipes of the feed 
and bilge pumps are 2% inches diameter, and the feed delivery 
pipe is fitted with a spring relief valve, loaded to a pressure of 
260 pounds per square inch. 

Circulating Pump.—The circulating pump is of the centrifugal 
type, driven direct by a single cylinder vertical steam engine. 
4% inches diameter, by 414 inches stroke. "The cylinder is sup- 
ported on four wrought steel columns. The impeller is 17 inches 
diameter and well balanced, and the shaft on which it is fitted 
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is of naval brass running in a lignum vitae bearing at the pump 
end, and connected to the crank shaft by coupling and _ bolts. 
The main suction and discharge branches are each 6 inches in 
diameter, while a bilge injection, 4 inches diameter, is also fitted. 
Worked off the crank shaft, and on the opposite end to that 
of the circulating pump, is an auxiliary air pump for use when 
the main engines are at rest, and the auxiliary machinery at work, 

Donkey Pump.—This is of the horizontal duplex double-acting 
type, having two steam cylinders, 5'4 inches diameter, and two 
water cylinders, 34% inches in diameter, both with a stroke of 5 
inches. This pump is arranged to pump from the bilge in all the 
compartments of the ship, from the sea, from the hotwell, and 
from the bottom of condenser, and deliver to the boiler, through 
condenser, overboard and on deck. ‘The diameter of the suction 
pipes are 214 inches, and the delivery pipes 2 inches. 

Electric Light Plant—The electrical outfit was supplied by 
Messrs. Clarke, Chapman & Company, Ltd., Gateshead-on-Tyne, 
and consists of a single cylinder, steam driven engine, 6 inches 
diameter by 5 inches stroke, coupled direct to the dynamo, which 
operates at 100 volts at a speed of 360 revolutions per minute, 
the output being 70 amperes under full load. It is fitted at the 
after end of the engine room on the starboard side, the switch- 
board being attached to the bulkhead in close proximity. The 
total number of lights is about 120. 

STEAM ‘TRIALS. 

The steam trials of this vessel were run in Start Bay, and 

consisted of six hours’ continuous running at full speed, during 
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TRIAL TRIP INDICATOR CARDS FROM THE MAIN ENGINE. 


which six runs were made on the measured mile, and the results 
obtained were highly satisfactory. ‘he mean speed for the six 
hours was found to be 12.27 knots, calculated from the mean 
number of revolutions on the runs with those for whole time. 
The principal data of the trials are as follows: 


Sueen AE Iollee, ENKSAGE oocacose9000000006 198 lbs. per sq. in. 
Steamyat Hy Ps receiver, averages... 4. 190 lbs. per sq. in. 
Steam at M. P. receiver, average .......... 64 lbs. per sq. in, 
Stearn ete IL, IP, RACON@R, EMER ooccc00000 9 lbs. per sq. in. 
WASSN, EWA cocgoooccnc0obd009 0000000 26 inches 
Mean revolutions, whole time ............. 174 
NMeanmneyOlutiOnsm One ilinSmnereeeeer eects 176 
Mean pressure in H. P. cylinder ......... 91.2. lbs. per sq. in. 


Mean pressure in I. P. cylinder .......... 30.6 lbs. per sq. in. 


Mean pressure in I. P! cylinder .......... 10.55 lbs. per sq. in. 


Indicated horsepower in H. P. cylinder...... 183.5 
Indicated horsepower in I. P. cylinder....... 170.5 
Indicated horsepower in L. P. cylinder .... 169.42 
ANG Sk SEs OBiss aes OO CIOO Ce TEee TOTNES 523.42 
Migam Gnecal © FED oooarceccdacosnsqn 00006 12.42 knots 


Why Not Do Away with Screw Propellers? 

The determination of screw propeller proportions suitable for 
the high speed of the steam turbine is being subjected to exten- 
sive investigation, both in this country and abroad. The difficulty 
lies in the fact that the propeller has its highest efficiency at a 
relatively low speed of rotation, while the steam turbine has its 
best efficiency at high rotative speed; and it has been proposed 
to make a compromise by raising the speed of the propeller as 
much as possible, at the same time decreasing the speed of the 
turbine. A propeller, however, cannot come up to a speed that 
suits the turbine, and the turbine cannot be cut down in speed 
to suit a propeller. It would seem obvious, therefore, that no 
compromise is possible. But why not entirely dispense with the 
screw propeller in connection with steam turbines and find some 
other means for marine propulsion? 

By increasing the revolutions per minute of a propeller, during 
recent experiments, it was soon found necessary to provide means 
to prevent the water from leaving the blades sidewise, so the 
propeller was put inside of a short cylindrical housing, where 
it was run with very: small clearance. Further, it was deemed 
advisable to lead the water to and from the blades in the proper 
way, and for this reason the housing was provided with guide 
blades, both in front and back of the propeller. Next it has been 
proposed to put these parts inside of the hull in a space provided 
therefor, and in such case, for the sake of doing away with a 
long shaft, it wouid be just as well to place the propeller amid- 
ships near the turbine, and provide proper channels or tunnels 
for the inlet and outlet of the water. 

We are now at the point I am driving at, for the next thing 
would be to substitute an impeller for the propeller, which would 
have the advantage of permitting the turbine to run at the most 
efficient speed. In other words, why not jet propulsion instead of 
screw propulsion? 

There might be another way to achieve the same end without 
sacrificing the screw propeller, viz. to design the ship’s ma- 
chinery as a regular power plant, with high speed turbines direct 
connected to high tension alternating generators, whose current, 
properly transformed, could be transmitted to the slow running 
propeller shafts. Both turbines and propellers would in this man- 
ner work to the best advantage, and the problem of reversing 
would be very easily solved. MicHarr, Nyrop, in Power. 

Eprror’s Norr.—Jet or hydraulic propulsion has been tried a 
great many times, with but indifferent success. The trouble 
seems to lie in the low efficiency of the pump or impeller, the 
combined propulsive efficiency being far below that of the screw 
propeller. Later experiments have shown marked improvements ; 
but the efficiency is still too low to be commercially available. 

The subject of propulsion by means of electricity generated by 
turbo-units has received much attention, and has strong claims to 
recognition. Here, again, however, efficiency fails, due to the 
losses in the generator and the motor, which do not exist in the 
direct propulsion plant. ‘The weight is also excessive. The main 
advantage lies in the great flexibility of the system. 


Steamship entrances into the port of Buenos Aires in 1906 in- 
cluded 1,936 vessels, aggregating 4,227,367 tons. Sailing vessels, 
258 in number, added 262,931 tons, making a total of 2,194 vessels 
and 4,490,208 tons. In this total are included 2,580,592 tons (57.5 
percent) under the British flag; 514,393 tons (11.5 percent) under 
the Italian flag; 506,358 tons (11.3 percent) of German vessels; 
and 300,712 tons (6.9 percent) under the French flag. The 


American flag is not mentioned in the returns. 
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GENERAL VIEW OF THE WERF GUSTO, LOOKING INTO THE FITTING OUT BASIN FROM THE OUTER BASIN. 


THE WERF GUSTO OF A. F. SMULDERS IN HOLLAND. 


BY FRANK C, PERKINS. 


The Gusto shipyards are on the Rotterdam side of the River 
Maas, and occupy about 15 acres at Schiedam, near Rotterdam. 
The great dredges constructed by this firm were utilized for re- 
claiming the land for this plant, which was formerly a swamp, 
always submerged at high tides. These Dutch engineers, in 
throwing the soil back and forming the solid ground on which 
the works was constructed, also provided a large deep water 
outer basin, separated from the main river by an island. There 
is 30 feet of water along the dock, with nearly a quarter of a 
mile of water front, in addition to the great erecting basin, 165 
feet wide and 370 feet long. An electric traveling crane is pro- 
vided on the landing stage, which has three lines of railway 
track for conveying the material to the various dredgers, coaling 
vessels, floating docks, tugs or steam hopper barges under con- 
struction. 


This shipbuilding yard, which has building slips and two large 
engineering and construction works, is the largest and most up- 
to-date plant in Holland, and is equipped with the finest elec- 
trically operated machine tools constructed in Germany, France, 
Britain and America. ‘The erecting shop, the foundry, the forge 
shops and machine shops are said to have a greater variety of 
electrically operated traveling cranes, machine tools, and other 
labor-saving devices than any other firm in Europe or America, 
exemplifying modern practice in the design and construction of 
these devices by leading firms throughout the world. 

A complete electric power plant has been installed, consisting 
of two vertical compound steam engines of the surface con- 
densing type, of 400 horsepower each, also a 300-horsepower 
engine, all of which were constructed at the plant. These en- 
gines are direct connected to continuous current dynamos of 
440 volts pressure, for distributing power throughout the build- 
ings, a motor generator being provided for supplying 220-volt 
current for.lighting service. 
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ENGINEERING FINISHING SHOP, LOOKING NORTH IN EAST BAY. 


SEPTEMBER, I907. 


International Marine Engineering. 365 


LOOKING SOUTH IN THE MAIN BAY _OF THE SHIPBUILDING ERECTING SHOP. 


. 'The offices are located in the central building, together with 
the drawing rooms and model room. The drawing room is 
particularly well designed and equipped both for natural light 
and artificial illumination, the inverted arc being provided, with 
the light reflected from the ceiling. 

In the construction department there are many British ma- 
chine tools, the engineering section having fewer English ma- 
chines and more of the German, French and American type. In 
the eastern bay of the construction department is an electrically 
driven line of overhead shafting to operate the English tools not 
equipped with individual motors. In this bay are also a number 
of Dutch punching and shearing presses operated by individual 
motors, and a heavy punching and shearing press with an angle- 


iron cutter, of Craig & Donald. There are also a number of 
Scotch machines, including a heavy press and two punching and 
shearing presses built at Glasgow, the former py j. H. Riddel 
and the latter by J. Rennie & Son. There is also a large 
Smulders plate edge planer in this bay, as well as several smaller 


‘machines of Belgian and Scotch construction, and a number of 


angle-iron benders, automatic saws, drills, and plate bending 
machines. The Johns splitting-shear, built by Henry Pels & Com- 
pany, New York, is a unique and interesting tool, so arranged 
that plates of any length and width may be sheared on any line. 

There is a large German hydraulic press of 250 tons capacity, 
and two Massey steam hammers, in the west bay, also a plate 
bending press for flanging floor plates, as well as a steam 


GENERAL VIEW OF THE PLATERS’ SHOP, SHOWING SCOTCH PUNCHES AND SHEARS AT WORK. 
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ELEVATION OF ONE SECTION OF THE SHOPS AT THE WERF GUSTO ESTABLISHMENT. 


hammer of the Glenn & Ross type. The smiths’ fires are located 
in two rows, with two furnaces for heating forgings at the end, a 
most complete exhaust system being provided for carrying the 
smoke and dirt from the hearths. 

The Ingersoll-Sergeant (New York) system of air compres- 
sors is employed, a complete pneumatic plant being installed for 
drilling and calking, compressed air also being utilized to some 
extent for riveting. ‘The air compressing plant was installed by 
Alfred H. Schiitte, of Cologne. In the center bay of the con- 
struction building is an overhead electrically operated. traveling 


crane of 15 tons capacity and a 5-ton electrically operated travel- ' 


ing crane in each of the side bays. There are rails laid through- 
out the shipyard, and an electric locomotive crane is provided, 
which takes its current from an overhead trolley system. 

The heavy tools in the machine shop are located at the sides of 
the center bay, and include a planing machine for large cast- 
ings, with a low traveling bridge working over a pit 10 feet deep. 
The table of this machine may be removed bodily, and the cast- 
ing to the machine mounted on cross girders in the pit at any 
height desired. ‘The distance between the standards is 8 feet, and 
the travel of the bridge 20 feet. There is a quick return, the 


bridge being traversed by two leading screws and the work re- 
maining stationary. 

There is also a large horizontal and vertical planing machine 
constructed at Johnstone, England, by T. Shanks & Company, 
also a German planer built by the Chemnitzer Maschinenfabrik, 
with two tool saddles on the bridge, and one on the standard. 
It is designed to take work 7%4 feet wide and 7 feet high, making 
a cut of 21 feet. ‘There are also a large number of smaller 
planing machines, and an American vertical boring mill, as well 
as a large English double headed lathe, both of these machines, 
however, being of German construction. 

There are a large number of American lathes installed in the 
background, built by the Bullard Machine Tool Company, Bridge- 
port, Conn. the American Tool Works Company, Cincinnati, 
Ohio, and the Lodge & Shipley Machine Tool Company, Cin- 
cinnati, Ohio. ‘The German Niles Company and the American 
Niles-Bement-Pond Company, New York, have in operation in 
this shop a number of boring mills; while there are also 
several French lathes, and American grinding machines built by 
the Landis Tool Company, Waynesboro, Pa. A number of 
English, Scotch and German boring machines are also in service, 
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GENERAL PLAN OF THE YARD AND SHOPS OF 


including one constructed at Manchester by Messrs. Nasmyth, — 


and another by G. & A. Harvey, of Glasgow. ‘There is a large 
gear cutter, of German construction, built at Berlin by Reinicker, 
designed to cut teeth on wheels up to 514 feet in diameter. -Two 
Belgian vertical milling machines are in use, constructed by 
Messrs. Deneffe & Co., of Liege. here are a number of auto- 
matic and semi-automatic machines of American design, built 
by the Gisholt Machine Company, Madison, Wis., and the Jones 
& Lamson Machine Company, Springfield, Vt., as well as a side 
planer constructed at Brussels, and a number of continental shap- 
ing, milling and drilling machines. 

The machine and erecting shops are 460 feet long and 170 
feet wide, with three bays. The buildings are constructed of 
steel and glass, with electric traveling cranes operating on run- 
ways on the tops of the columns, which are 22 feet high in the 
side bays and 36 feet high in the center bay. ‘The main bay is 
nearly 80 feet in width, while the side bays are about 46 feet 
wide, and run the full length of the building. There are two 
continuous roof skylights, in addition to the side and end win- 
dows, the summit of the main bay, not including the skylight, 
being 62 feet from the floor. 

The foundry is about 100 feet in length, and is equipped with 
two cupolas and an electric elevator. There are two pits 15 
feet deep and 16 feet in diameter, lined with a riveted plate 
structure of watertight construction, for large heavy castings. 
The watertight construction was required on account of the na- 
ture of the soil, and the reclaimed land on which the plant was 
installed. ‘There is a portable stove for drying molds, and two 
core stoves 21 feet square. Castings up to 50,000 pounds in 
weight are made in this foundry, which is served by a long span 
jib crane on which a traveling pulley runs; also a 5-ton traveling 
crane over the side bay and a 15-ton traveling crane over the 
main bay. ; 

The north end of the main bay of the shipbuilding erecting 
shop is shown in the accompanying illustration, with the elevator 
part of one of the large floating coaling machines of A. F. 
Smulders under construction. 
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THE WERF GUSTO, NEAR ROTTERDAM, HOLLAND. 


New British Battleships. 


Three battleships of the Dreadnought type have recently been 
laid down in England, of which the Superb is being constructed 
by Sir W. G. Armstrong, Whitworth & Company; the Bellero- 
phon in the dockyard at Portsmouth, where the original Dread- 
nought was built; and the Temeraire in the dockyard at Deyon- 
port. The turbine machinery for these vessels is being con- 
structed by the Wallsend Slipway & Engineering Company, 
the Fairfield Shipbuilding & Engineering Company and R. & 
W. Hawthorne, Leslie & Company, respectively. 

Some improvements over the Dreadnought are expected, with 
a slight increase in displacement, from 17,900 to 18,400 tons. In 
order not to materially increase the draft, which will be 26 
feet 8 inches in place of 26 feet 6 inches, the midship section is 
to be fuller, but the lines will be otherwise as fine, and the 
dimensions the same as in the Dreadnought, so that the new 
ships will be approximately the same in all principal particu- 
lars. One of them has already been launched. 


The turbine machinery, which is designed for 23,000 horse- 
power and a speed of 21 knots, as in the Dreadnought, is to be 
operated by steam at a pressure of 160 pounds in place of the 
240 pounds per square inch in the Dreadnought, while for ex- 
perimental purposes superheating to the extent of about 100 
degrees will probably be adopted in one of the vessels. 

The primary battery of ten 12-inch guns will be the same as 
in the Dreadnought, except that the guns will be of a new 
type, and of greater individual power. The secondary battery 
of the Dreadnought consists of twenty-seven 3-inch guns, but it 
is reported that the new ships will have 4-inch guns, firing a 
30-pound projectile in place of the 15-pounders in the prototype. 

A number of rumors are afloat regarding the Dreadnought, 
one of them going so far as to state that the vessel draws 
3 feet more than the designed figure. This is stated to be 
due to excessive weights in construction. It seems scarcely 
probable that errors could have been made to such an extent 
as to increase the displacement by more than 2,000 tons, which 
an increase in draft of 3 feet would represent. 
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THE PROPULSION OF SHIPS BY MEANS OF 
NON-REVERSIBLE ENGINES. 


Up to the present time the machinery used in the propul- 
sion of ships has been almost invariably of the reversing type, 
but for certain purposes under special conditions it has lately been 
found not only possible but profitable to employ for this pur- 
pose engines of a type which does not admit of reversing, and 
to use for the direct propulsion electric motors actuated by 
current from generators operated by the engines in question. 

This is in general something in the nature of a complication, 
by virtue of requiring practically a triplication of machinery, 
there being the prime mover, the generator direct connected with 
it, and the motor. We described at page 379 of our issue for 
September, 1905, a construction of this character put into ser- 
vice on Lake Geneva, Switzerland. We now find in a supple- 
ment issued by Rivista Marittima in October, 1906, a very com- 
plete description of some vessels of this character, which have 
been put into service on the rivers of Russia, and, in addition, 
description of a number of projects of a like character for 
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engine is about 5 to 2, which means that with equal quanti- 
ties of fuel on board the radius of action of the ship would be 
increased about 150 percent by the use of the Diesel engine. 
Another point of superiority, which, however, applies equally 
to all forms of liquid fuel, is that the fuel may be carried in 
compartments of the vessel which would otherwise be unoc- 
cupied, and would, therefore, be waste space. The double bot- 
tom is an instance of this. 


The Diesel engine operates on an approximation of the Otto, 
or common gas engine cycle, having one working stroke in 
every four. Its cycle differs from the Otto, however, in that 
on the first stroke it draws in a full cylinder of air only, which 
is compressed on the next stroke to a pressure of about 35 at- 
mospheres, with a consequent temperature sufficient to ignite 
any liquid fuel which may be injected into it. 

At the top of the second stroke the fuel valve is opened, and 
a certain quantity of oil in a highly atomized state is injected 
into the cylinder, by means of a jet of highly compressed air 
from an auxiliary reservoir, and burned as it enters, the remain- 
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FOUR-CYLINDER DIESEL ENGINE OF 1,000 HORSEPOWER. 


service as ocean passenger and cargo ships, and for military 
purposes. We reproduce herewith some of the drawings illus- 
trating the general arrangement of these vessels and their ma- 
chinery. 

One of the principal reasons for adopting this method of 
propulsion lies in the extreme economy of the. Diesel motor, 1n 
consumption of fuel. ‘The steam engine is very good which uses 
more than 10 or 12 percent of the energy contained in the 
fuel supplied to the furnaces. Diesel motors, however, have 
been operated at an efficiency represented by, as much as 33 
percent, and seem to give excellent satisfaction in spite of their 
limitations regarding reversibility. Another reason for adopting 
this scheme lies in the great flexibility which it possesses, and 
which is based upon the fact that the engine may be kept run- 
ning at all times, while the electric motor may be operated at such 
times and speeds as the requirements of the service may demand. 
With the engine running light, that is when the electric motor 
is not drawing current, the fuel consumption is almost nothing, 
and it will readily take up any load which may be placed upon 
it by the starting of the motor. It may be stated in this 
connection that the Diesel engine operates at practically a 
single speed, and hence would not be available directly for 
propulsive purposes. It is estimated that the ratio in consump- 
tion of fuel between the ordinary steam engine and the Diesel 


DIMENSIONS IN MILLIMETERS. 


der of the third or working stroke being taken up with the 
expansion of the burned gases. The fourth stroke scavenges the 
cylinder of the products of combustion, and prepares it for an- 
other charge. 

In the Diesel engine the governor operates a valve in a by- 
pass tube connected to the fuel pump. The pump raises a 
maximum quantity of the fuel at each stroke, the quantity in- 
jected into the cylinder depending on whether the governor 
permits the oil to flow to the admission valve by closing the by- 
pass valve, or returns it to the supply tank. There is a sur- 
plus of air left in the cylinder after ignition, even with a maxi- 
muin injection of oil into the cylinder, so complete combus- 
tion attends each stroke, no carbon being deposited or unburned 
gases exhausted. 

On being pumped to the fuel valve, the oil is injected in a fine 
spray by a jet of highly compressed air stored in an auxiliary 
tank. ‘This reservoir is maintained at a pressure of some 5 at-. 
mospheres above the highest point of compression in the cylin- 
der, by a two-stage compressor system. This air is also used for 
starting the engine. The oil burns gradually as it is injected 
through about one-tenth or one-twelfth of the motor stroke, 
so that a sudden impulse or hammer blow is not given to the 
piston,.as is the case with an engine of the ordinary explosion 


type. 
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The Diesel engine burns. crude or fuel oil, petroleum distil- 
lates and some engines are now operating successfully on water- 
gas tar to advantage. The cheaper grades: of oil fuels have 
practically the.same calorific value as the lighter and more ex- 
pensive kerosene, gasoline, etc, hence the marked economy. 

Full load may be applied in less than 2 minutes and it is not 
necessary to warm a hot chamber, depend upon an electric ig- 
niter, or to wait until the engine becomes heated before throwing 
on the load. 
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the machinery and another aft. The living quarters are partly 
aft of the after hold, and immediately above the electric motors 
and shafts. Two staterooms are located forward of the forward 
hold, with crew space in the forecastle. The vessel has a 
length between perpendiculars of 244 feet 6 inches; a beam of 
31 feet 9 inches; a depth of to feet 11 inches and a draft of 
6 feet. The displacement amounts to 1,150 tons, of which 750 
is available for cargo, the total weight of hull, and 
equipment being 400 tons. 
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° RUSSIAN RIVER BOAT SARMAT, PROPELLED BY TWO FOUR-CYLINDER DIESEI, ENGINES WITH GENERATORS. 


The general method of construction by which this apparatus 
is operated varies according to the case in hand. In the barge 


on Lake Geneva, which we described some months ago, the en- 
gine, generator,-exciter, motor and propeller were all on one 
shaft. which was broken between the exciter and the motor for 
the introduction of a clutch. When the propeller was not _ope- 
rated at the full speed of the engine, this clutch was not in use, 
and the two portions of the shaft ran at different speeds, the 
When, 


after portion being actuated by the electric motor alone. 


The three Diesel motors have a total of 360 horsepower, 
which is sufficient for a speed of 7.4 knots with cargo, or 8 knots 
when the vessel is light. The total weight of machinery is 81 
tons, which corresponds with 585 pounds for each horsepower 
transmitted to the propeller shaft, or 529 pounds per indicated 
horsepower. 

The Sarmat, which we also illustrate, has the same dimen- 
sions as the Vandale, but the method of propulsion is that 
adopted in the Swiss barge previously mentioned. ‘There are two 


RUSSIAN BOAT VANDALE, PROPELLED BY THREE THREE-CYLINDER DIESEL, ENGINES AMIDSHIPS, WITH GENERATORS. 


however, synchronism in revolutions was attained, the clutch 
was thrown into action, and the propeller was actuated directly 
by the engine. In the case of the Vandale, illustrated herewith, 
a different method is adopted. The vessel is propelled by three 
screws each actuated by an electric motor, the latter being situ- 
ated as shown near the stern, and requiring, therefore, only a 
short length of shafting. Three Diesel motors, located amid- 
ships, operate as many generators with exciters on the same shaft. 
This method, of course, does not admit of the direct driving of 
the propellers by the engine, but possesses all the other features 
of flexibility as above mentioned. 

The Vandale is a cargo barge having a large hold forward of 


four-cylinder Diesel motors located aft and connected with the 
generators, exciters, clutches and electric motors, as in the case 
of the Swiss vessel. The total weight of machinery on the 
Sarmat is 65 tons, although the total power is the same. ‘This 
represents a weight of 397 pounds for each horsepower delivered 
to the propeller shaft, or 353 pounds per indicated horsepower. 
The speed is 8.6 knots light, and 8.1 knots loaded. 

The general arrangement shows four holds separated by water- 
tight bulkheads and covering the greater part of the length of 
the vessel amidships. The officers are quartered aft and the 
crew forward. The Vandale has been in service since 1903. 
Her engines operate at 240 revolutions per minute, while each 
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generator supplies direct current at 500 volts pressure to the 
extent of 87. kilowatts maximum. ‘The electric motors have each 
a capacity for 75 kilowatts. The system of regulation is so 
splendidly provided for that it is possible to change the direc- 
tion of operation of the propellers, when running full speed 
ahead, to full speed astern in ten seconds. 

The superior speed of the Sarmat, as compared with the 
Vandale, is due to the more intimate relations existing between 
the prime mover and the propeller. There is less loss of power 
through the transmission through a plurality of devices, there 
being in fact no such loss as is necessarily a feature of the 
operation of both generators and motors. ‘The result is that a 
larger proportion of the 360 horsepower delivered by the engine 
is transmitted to the propulsive agency in the water, and a con- 
siderably greater thrust horsepower is developed. 

A larger engine, designed on this same system, is also il- 
lustrated, and it will be seen that the exciter is placed just for- 
ward of the engine, instead of between the generator and the 


layout, with cargo handling gear operated by electric motor, is 
shown in the illustration. ‘This motor is actuated by current 
taken from the main generator on the propelling shaft, the 
clutch between this generator and the propeller being discon- 
nected. It will be noted that propulsion is by means of a two- 
cylinder engine, with flywheel at either end. 

The Diesel motor gives from 40 to 45 effective horsepower at 
260 revolutions per minute. "The generator, which is of the 
direct-current type, has been designed to give voltages varying 
from zero to 110 volts, and furnish a normal of 20 horsepower, 
being able, however, to accept a momentary load of 40. horse- 
power. ‘The motor may be operated from a zero speed to a 
maximum in either direction. It is, therefore, possible to obtain 
in making landings a satisfactory speed without jar or shock, 
while the starting device acts not only upon the main circuit, 
but also upon the excitation of the generator. 

A special electric motor has been designed to operate the 
capstan placed upon the boat, and a switch placed upon the 


SWISS LAKE VESSEL VENOGE, PROPELLED BY A TWO-CYLINDER DIESEL MOTOR WITH GENERATOR 


clutch. The cylinders have each a diameter of 2714 inches, a 
stroke of 30.3 inches and operate at I50 revolutions per minute. 
The effective power of the engine is 1,000 horsepower; the weight 
of the engine with accessories being 100 tons; that of the dynamo, 
24.3 tons; of the electric motors, 13 tons; of the exciter, 3.5 tons; 
and of the magnetic clutch 1.8 tons. This make a total of 142.6 
tons for one engine, which represents 315 pounds per effective 
horsepower, or 287 pounds for each indicated horsepower. The 
consumption of petroleum per effective horsepower per hour is 
estimated to be not more than 0.41 pound. The total height 
of the engine above the center of the shaft is 13 feet Ir inches. 
The length of the engine proper is 25 feet 3 inches, to which 
must be added the exciter, 4 feet 10 inches, at one end, and 
the motor, clutch and generator, at the other end, 13 feet 6 
inches. ‘his makes a total length of 43 feet 7 inches. The 
maximum width is determined by the generator, the distance 
between holding down bolts at the outside of its frame being 
14 feet 9 inches. 

The Swiss vessel, above mentioned and previously described, 
is the Venoge, which we illustrate. ‘The boat is used for cargo 
and measures 115 feet molded length, with a beam of 19 feet 
8 inches, a depth of 8 feet 2 inches amidships at the center line, 
and a draft of 6 feet 3 inches. ‘he displacement is 125 tons and 
the speed, with about 45 horsepower, is 6% knots. ‘The general 


switchboard near the machine permits the sending of the current 
from the generator into either the motor operating the screw or 
that for the capstan. ‘he latter is composed of a roller, with 
two drums operated by means of an endless chain, the drums 
being able to operate separately or together, according to the 
weight of the load which is to be raised. ‘The motor operating 
the capstan is capable of furnishing a normal of 8.8 horsepower. 
The speed of the motor is 1,250 revolutions per minute, corre- 
sponding with a hoisting speed of 32 meters (105 feet) per 
minute, with a load of 500 kilograms (1,102 pounds). When 
necessary, the speed may be increased to 2,500 revolutions per 
minute, corresponding with a hoisting speed of 64 meters (210 
feet), with a load of 250 kilograms (551 pounds). ‘The starting 
device is placed beside the capstan, and carries a brake acting © 
upon the shaft of the motor, permitting the descent of the load 
to be carefully regulated. This starting device is similar to that 
of the motor operating the screw propeller; that is to say, it acts 
by means of a current from the generator, and permits a varia- 
tion of speed from zero to a maximum in either direction. 

All the electric connections between the separate pieces of 
apparatus and machines are carried in cables of lead, which are 
proof against moisture. ‘The complete electric equipment has 
been installed by the Company of Electric and Mechanical In- 
dustry, of Geneva. 
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THE NEW FREIGHT STEAMER LA RANCE, FITTED WITH PIELOCK SUPERHEATING BOXES. 


The French Cargo Steamer La Rance. _ 

The recently constructed freighter La Rance has a three-cylinder 
vertical triple-expansion engine, with valve gear of the Lentz 
type, supplied with steam by two Scotch boilers with Howden’s 
system of forced draft, and provided with Pielock superheaters. 
The ship is 91 meters (299 feet) long, with a draft of 6.4 
meters (21 feet) loaded, the breadth being 12.2 meters (40 feet) 
and the depth of hold 7.75 meters (25% feet), while the dead 
weight capacity is 3,650 tons. The Garonne, a sister ship, was 
built at the same shipyard, that of the Société Anonyme des 
Chantiers de St. Nazaire, for the Compagnie Générale ‘Trans- 
atlantique. 

The engines developed on the trial trip 1,290 horsepower, 
with a coal cogsumption of 0.408 kilogram (0.9 pound) per 
horsepower hour, the steam pressure being 13.453 kilograms 
per square centimeter (191 pounds per square inch. he engines 
of each ship have a stroke of 1,066 cm. (42 inches) while the 
high, intermediate and low-pressure cylinders measure respect- 
ively 584 cm. (23 inches), 914 cm. (36 inches), and 1,498 cm. (59 
inches) in diameter. ‘These engines operate at a speed of 75 revo- 
lutions per minute, the piston speed being 160 meters (525 feet) 
per minute. 

During the test it was shown that there was an increase of 
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power of 18 percent due to the use of superheated steam, and 
a decrease in steam consumption of 20 percent in favor of the 
Rance engine over that of the Garonne, the latter not being 
provided with superheated steam. ‘The coal consumption of the 
Garonne engine was found to average for the trial 0.511 kil- 
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are used in the construction, these being surrounded by two 
bent plates forming the casing, which is 0.78 inch in thick- 
ness, while the dished plates are 0.39 inch thick. 

The Rance engine has a much less fall of pressure on the 
admission than the Garonne engine,:even though the cutoff is 
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LONGITUDINAL SECTION AND END ELEVATION OF THE TRIPLE EXPANSION ENGINE. 


ogram (1.126 pounds) per horsepower hour, with a horsepower of 
I,I0I, a steam pressure of 196.6 pounds per square inch and a 
speed of 73 revolutions per minute. 

The boilers on the Rance have a heating surface of 350 
square meters (3,767 square feet), and a total grate area of 8.4 


earlier on the high-pressure cylinder. It is also stated that in 
the Rance engine the vacuum is higher in the low-pressure 
cylinder than in the Garonne, indicating the influence which the 
quick opening and closing of the valves has upon the operation 
of the engine, as compared with the action of the slide valves on 


GENERAL VIEW OF THE CHANTIERS DE L’ ATLANTIQUE. 


square meters (90.4 square feet); the superheating surface 
being 73 square meters (786 square feet). The ratio of net 
heating surface to grate surface is 41.6 to 1; of gross heating 
surface, 50.3 to I. Lap-welded tubes of mild Siemens-Martin 
steel are used, and boiler plates of the same material, with 23 
percent elongation and a breaking strain of 28 to 32 tons per 
square inch, 

The Pielock superheater used raises the temperature from 
303 to 752 degrees Fahrenheit (200 to 400 degrees C.), and is 
automatic in action, requiring, it is claimed, no attention and no 
maintenance, and working with absolute safety. Dished plates 


ERNEST RENAN BETWEEN GUADELOUPE (LEFT) AND PEROU (RIGHT). 


the Garonne, where there is more or less wire drawing of the 
steam, 


The French Liners Guadeloupe and Perou. 

During the winter of 1906-7 there were launched from the 
yards of the Chantiers de l’Atlantique at St. Nazaire, France, 
for the West Indies service of the French Transatlantic Com- 
pany, two new steamers having a length over all of 447 feet 
to inches, an extreme beam of 51 feet 10 inches, a depth .of 34 
feet 6 inches and a draft astern when fully loaded of 23 feet. 


The gross tonnage is 6,800; the horsepower 6,500 in two 
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THE FRENCH LINER PEROU LYING AT THE PENHOUET PIER OF THE CHANTIERS DE I) ATLANTIQUE. 


engines operating twin screws; 
18 knots. 

The hull is of Siemens-Martin steel throughout, fitted with 
a cellular double bottom having a total capacity of 27,200 cubic 
feet. The hull is divided into twelve watertight compartments, 
the intervening bulkheads being pierced by the necessary water- 
tight doors. 

The steamer has five decks, including, above the main 
deck, promenade and awning decks. On the first tween dec 
are the crew’s quarters, hospital and dispensary, with steerage 
and third class passenger accommodations forward and ait, 
and first and second class rooms amidships. On the main 
deck are the petty officers and stewards, the first class smoke 
room and dining saloon, and the galleys in way of funnels. 
Aft of this is the second class social hall, with the steering 
gear at the stern. On the promenade deck are the first class 
social hall, music room and apartments de luxe. The only 
accommodation on the awning deck takes care of the captain 
and officers, the navigating bridge and chart room being above. 
All apartments are heated by steam, while the first class social 
hall, dining saloon and apartments de luxe have also electric 
radiators. As the ships are to be employed in hot climates, 
special attention has been paid to ventilation, which is accom- 
plished by means of electric fans, small fans being located in 
each apartment. 

The twin screw engines are of the triple expansion type, 
located in separate watertight compartments. The cylinders 
have diameters of respectively 27, 43 and 72 inches, with a 
common stroke of 48 inches. ‘They will be operated at 99 
revolutions per minute. Steam is supplied by six Scotch boil- 
ers working at a pressure of 185 pounds per square inch, 
and fitted with the Howden system of forced draft. The 
grate area is 350 square feet and heating, surface 13,500, giv- 
ing a ratio between the two of 38.6 to 1. The boilers of the 
Perou are fitted with superheaters of the Pielock type, while 
the engines have Lentz slide valves. Both ships have a com- 
plete electric lighting outfit, the dynamos having sufficient 
capacity to supply power also for ventilation, capstans and boats’ 
winches. 

Accommodations are provided for 118 first class passengers 
in forty state rooms and two suites de luxe; 72 second 
class in twenty-four state rooms; 42 third class in nine state 
rooms; besides 78 in the steerage; a total of 310. passengers. 
The crew comprises 5 officers, 30 seamen, 56 in the engine 
room staff and 43 in the steward’s department, making a total 
of 134. ‘The life boats are of steel, and are fitted on quadrant 
davits of the Welin type. The steerage apparatus includes 
electric control and annunciators. 


and the designed speed is 


J. PELTIER. 


Austrian Subsidies—The government of Austria-Hungary has 
just increased, for a period of fifteen years, its annual subsidy 
to the Austrian Lloyd Steam Navigation Company, from the 
present $1,181,460 (£242,774) to a total of $1,486,586 (£305,473). 
The new contract calls for ships of increased speed to the Levant 
and the Orient, and the government refunds the toll fees paid 
by the company for the passage of its ships through the Suez 
canal. The company is to pay into a pension fund for its em- 
ployees an annual minimum of $50,750 (£10,428), and to institute 
an insurance fund for the crews of its ships. 


PREPARING TO LAUNCH THE GUADELOUPE. 
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SINGLE SCREW STEAM LIGHT VESSELS. 

The United States Government has adopted a standard speci- 
fication for steel light vessels, propelled by a single screw actu- 
ated by a compound steam engine, and five of these vessels have 
been placed under construction, one of them at the works of 
Harlan & Hollingsworth, Wilmington, Del., and the other four 
in the yard of the New York Shipbuilding Company, Camden, 
INo Ic 

The illustrations give a good general idea as to the appearance, 
form and construction of these vessels and their machinery, and 
show how thoroughly well adapted they are to the use to which 
they are put. 

The principal dimensions are: 
iLemein Over alll s00000'000000000000000000000000 
Length on waterline 
Beam, molded 


135 feet 9 ins. 
112 feet II ins. 
29 feet 0 ins. 


inches thick. ‘The stem is of forged steel, 6% by 17 inches, with 
the lower end connected to the keel. The stern frame and rudder 
post, including the connections to counter and keel, and the 
bosses for rudder stock and pintles, are made in one forging of 
wrought iron, with an eye for the stern tube worked in the stern 
post. The rudder post, stern post and keel connections are 6 
inches wide, sided 334 inches. The lower end of the stern post 
extends into the vessel about 6 feet, and is scarfed to the bar 
keel. The rudder frame is of wrought iron forged in one piece, 
the minimum diameter of the rudder stock being 43% inches, and 
of the pintles 234 inches. The weight of the rudder is taken by 
a collar secured to the rudder stock and turning on a brass ring 
fitted in a steel casting at the main deck. The side plates of the 
rudder are of 10-pound steel, backed with a tight filling of white 
pine and pitch. 

The frames are numbered from aft forward, and spaced 18 


IDEN tO tiem Ot [eB 6 .50000000000000000000000000 15 feet 4ins. inches apart. For one-half the vessel’s length, amidships, they 
Mieaniiacd rat tame tere sterey een iste sisejaustsrercuevetvetavetc ane 12 feet gins. are 4 by 3% by 7/16 inches. Forward, the frames measure 3% 
IDG DIEVGERNETIE 5.00.00000000000000000609600000000000 660 tons by 3 by 3 inches, and aft, 3 by 3 by 5/16 inches. At the bow 
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SECTION AT FRAME 41, LOOKING AFT, SHOWING SCANTLINGS AND PLATING LAYOUT. 


Each vessel is built of mild steel, and has four transverse 
watertight bulkheads, while a watertight flat at the bow and one 
at the stern, uniting with bulkheads, form trimming tanks. The 
vessel has three decks, the main and spar decks being continuous, 
while the lower deck extends from the stem to the coal bunker 
bulkhead and from the stern post to the after engine bulkhead. 
Bilge keels are fitted, as shown in the drawings. 

THE HULL. 
The keel is of the vertical bar type, 7 inches deep and 15% 


and stern heavier frames are introduced for additional strength. 
The frames extend alternately from the keel to the under side of 
the spar deck stringer plate and to the under side of the main 
deck stringer plate. At all bulkheads the frames are doubled by 
a 3 by 3 by 5/16-inch angle extending to the main deck stringer 
plate. A belt frame is fitted on each side of the vessel at frames 
24, 33 and 41, constructed of 121%4-pound plates, and stiffened on 
the inboard edge by two 2%4 by 2% by %4-inch angles. The cant 
frames are 314 by 3 by 3% inches, with inboard ends abutting 
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against the transom plate on the stern frame. Reverse frames 
measure 3%4 by 2% by 5/16 inches, and extend alternately to the 
lower edges of main deck beam brackets and well above the 
upper turn of the bilges. In the chain lockers and in engine and 
boiler spaces the reverse frames are doubled. 

The center keelson consists of a vertical plate, 11 inches wide 
by 20 pounds, reduced at the ends to 171%4 pounds. ‘The hori- 
zontal foundation plate is 36 inches wide by 20 pounds, reduced 
to 1714 pounds. ‘The rider plate is 614 inches wide by 17% 
pounds. The top and bottom angle bars are respectively 3 by 3 
by 5/16 inches and 314 by 3% by 3 inches. One intercostal 
keelson is fitted on each side of the center line, with plates of 


vessel, with top plating 12% pounds thick, and with beams 4 by 
3 inches by 8%4 pounds. 

The foundation top plates for the engine are of 30-pound steel, 
lightened by holes. ‘The angle connections are 3 by 3 by % 
inches, with angles 6 by 3!%4 by ¥% inches for taking the holding 
down bolts. The saddles under each boiler are four in number, 
of 17%4-pound plates, lightened by holes, and stiffened with 
double angles 314 by 3 by 3 inches. ‘These saddles are so 
located that every seam and rivet in the boilers can be con- 
veniently calked, and every part of the bottom of the boilers is 
accessible for cleaning and painting. ‘The foremast and main- 
mast are stepped each in an angle ring, 3%4 by 3 by % inches, 
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O BODY PLAN OF THE FIVE NEW LIGHT VESSELS. 


sufficient height to take the 7 by 314 by 11/32-inch bulb angle and 
the 3%4 by 3 by 34-inch angle on top of the reverse frames. The 
plates are of 15-pound steel for three-fifths the vessel’s length, 
reduced gradually to 1214 pounds. The bilge keelsons consist of 
a 7 by 3 by 11/32-inch bulb angle and an angle bar, 314 by 3 by 
3g inches, riveted back to back and to the reverse frames. These 
keelsons extend as far as practicable into the ends of the vessel, 
and are carried continuously through the watertight bulkheads. 

The floor plates are in one length from bilge to bilge, being 19 
inches deep at the center line, and so tapered that at the lower 
turn of the bilge the depth is 9%4 inches. ‘They are made of 
15-pound steel, except under the engine, thrust block and boilers, 
where the thickness is 17%4 pounds. Under the engine and 
thrust block the depth is increased to fit the engine foundation. 
Limber holes, 214 inches in diameter, are cut through the floors. 
Trimming tanks are located at the forward and after ends of 


located on a foundation plate riveted on top of the center line 
keelson. 

The main deck beams are bulb angles, 8 by 3%4 by 13/32 
inches, reduced in size at the ends, with heavier beams under the 
steam windlass and at hatches. The crown of the beams is % 
inch per foot of length. The ends of the beams are riveted to: 
plate brackets of 20-pound steel, 20 inches deep, the brackets 
being riveted to the frames. ‘The lower deck beams are angles. 
6 by 3% by ¥% inches, without crown, and fastened to the frames 
and to the lower deck stringer plates by brackets 15 inches deep, 
of 15-pound steel. The spar deck beams consist of 6 by 3 by 3- 
inch bulb angles, fitted on alternate frames. They have: 
welded ends of a depth of 15 inches. ‘The crown is %4 inch per 
foot of length of beam. 

The main deck stringers extend all around the sides of the 
vessel and fit close against the shell plating. ‘They are 30 inches. 
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WATERLINES AND BUTTOCK LINES. 


wide, and for half the length amidships are of 1714-pound steel, 
reduced to 15 pounds at the ends. They are fastened to the sheer 
strake by angles 3 by 3 by % inches. The outer and inner 
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angles of the waterway are respectively 3 by 3 by 5/16 inches 
and 3 by 2% by 5/16 inches. The lower deck stringer is con- 
tinuous, except at the belt frames, to which it is connected with 
3 by 3 by 36-inch double angles. This stringer is 15 inches wide 
and 20 pounds thick through the engine and boiler spaces, and 18 
inches wide by 15 pounds thick elsewhere. The angles connect- 
ing the stringer to the shell plating are 3 by 2%4 by !%4 inches. 
These stringers and their continuous angles pass through the 
watertight bulkheads, to which they are secured by double angle 
bars, 3 by 3 by 3% inches. The spar deck stringer plate is 21 
inches wide and of 15-pound steel amidships, reduced at the 
ends to 12%4 pounds. It is connected to the shell plating by 
angles, 3 by 3 by 5/16 inches. The inboard angle, forming a 
waterway and extending from stem to stern, is 214 by 214 by 
5/16 inches. 

The main deck tie plates are 24 inches wide and 15 pounds 
thick, and extend from the stringer plates forward to the stringer 
plates aft. There are extra tie plates at openings in the deck. 
Diagonal tie plates, 24 inches by 15 pounds, radiate from the mast 
partner plates. The lower deck tie plates are 15 inches by 12% 
pounds. The spar deck tie plates are 12 inches by 10 pounds, 
with diagonals 15 inches wide. Breast hooks are fitted above the 
spar deck forward; midway between spar and main deck for- 
ward; midway between main and lower deck forward; and mid- 
way between main and lower deck aft. The lower deck stringer 
plate ends in breast hooks forward and aft. 

Watertight bulkheads are fitted on frames 7, 10, 16, 20, 49 and 
66, the latter being the forward collision bulkhead. The after 
watertight flat extends from frame Io to the stern post. From 
frame 16 to frame 20, at the height of the lower deck beams, is 
a watertight flat connecting the two bulkheads, and with water- 
tight sides forming the thrust bearing recess. ‘The after collision 
bulkhead is formed by the horizontal watertight flat, the floor on - 
frame 10 and the upper bulkhead on frame 7. ‘The bulkhead 
plating is laid in horizontal strakes, the lower half being of 12%- 
pound steel, and the upper half of 10-pound steel. The bulk- 
heads are stiffened by vertical bars spaced 24 inches apart on 
one side, and horizontal bars 48 inches apart on the other, in 
each case of 34%4 by 3 by 3£-inch angles. The coal bunker bulk- 
heads are of the same weight as the watertight bulkheads, and 
are stiffened by 3% by 3 by 5/16-inch angles, 24 inches apart. 

The shell plating is fitted in inside and outside strakes. The 
sheer strake is 42 inches wide, of 20-pound steel amidships, re- 
duced at the ends to 17% pounds. The garboard strake is 36 


_ inches by 18 pounds, reduced to 15 pounds. The plating between 


main and spar decks is 1214 pounds. Plates around the propeller 
boss and the hawse pipe openings are increased 1%-inch in thick- 
ness. Bilge keels, extending for about 60 feet in length on each 
side of the vessel, and run in a line conforming as nearly as prac- 
ticable to the flow of the water when the vessel is going ahead, 
project 18 inches from the sides, and are constructed of 12y4- 
pound plates and 3 by 3 by 7/16-inch angles, with a lining bar 
3 by 34-inch flat steel. The inside of the bilge keels is filled in 
solid with yellow pine and pitch. ; 

The stanchions in the hold are of pipe 3 inches in diameter, 
with solid forged feet and heads. One is fitted under each 
alternate beam, with extra stanchions under the windlass and 
other heavy weights. A stanchion formed by two channel bars 
riveted back to back is fitted under deck beam 28, and the operat- 
ing gear for the coal car is attached to it. On frame 45 are two 
extra heavy stanchions, to support the weight of the wing bunk- 
ers and the fore-and-aft girders. Stanchions under the spar deck 
are of 214-inch pipe, with solid forged heads and feet welded to. 
the pipe. The bulwarks on the spar deck forward are supported 
by forged wrought iron stanchions 2 inches in diameter and 36. 
inches apart, riveted through palms to the horizontal flange and! 
the inboard waterway angle, to the bulwark plating, and to the 
5 by 3% by 3-inch rail angle. The sheer molding on spar deck 
is a 2 by I-inch half-round bar riveted at top edge of the spar 
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deck sheer stringer. ‘The main deck molding is 2% by 1%4-inch 
half-round. The spar deck rail runs all around the vessel, and is 
fitted on stanchions 3 feet in height, and 3 feet 6 inches apart. 
Fore-and-aft rail pipes are 34 inch in diameter. Awning stan- 
chions are fitted around the spar deck at alternate rail 
stanchions. 

There is one hawse pipe in the center of the stem, measuring 
15 inches in inside diameter. ‘The tube and its flanges are of 
cast steel, the thickness being 3 inches at the top and 5 inches at 
lke the bottom. A cast steel hawse pipe is fitted on the starboard 
7 side of the vessel, with proper reinforcement by extra frames 
and plates. The bottom plates of the vessel inside to well up 
the curve of the bilges are coated with a mixture of one part 
Portland cement and two parts of fine fresh-water sand. 

The main deck planking is of white pine 3 inches thick and 4%4 
inches wide, fastened with 54-inch galvanized iron bolts. The 
deck is tightly calked with two threads of oakum and one of cot- 
ton. The plank sheer is of Georgia pine, 3 inches thick and 9 
inches wide. ‘The spar deck plank sheer and planking are the 
same as on the main deck. The entire spar deck is covered with 
No. 4 canvas laid upon heavy straw paper freshly painted. The 
lower deck planks measure in section 2% inches by 5 inches. 
The holds at the sides forward and aft are fitted with yellow pine 
battens or “hold sparring,’ 114 by 4 inches, bolted to the reverse 
bars and readily removable. The coal bunkers are sealed dust- 
tight up to the ends of the reverse frames at the upper turn of 
the bilge, where a tight sloping ceiling is fitted in two thicknesses 
of 1 inch each, between the frames and against the shell plating. 


(To be concluded.) 
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New Steamship Lines. 


A new line has been planned from Christiania, Norway, 
touching at one or more Norwegian ports and at an English or 
continental port, thence to Cuba, Mexico and Galveston, Texas. 
On the return trip the ships would touch at Norfolk, Va. By 
using the port of Coatzacoalcos, Mexico, which is connected by 
railroad with Salina Cruz on the Pacific, Norway would thus 
obtain convenient connection with the: Pacific coast of Mexico, 
Central America and Peru. It is proposed as a beginning to 
employ two steamers, each of 5,500 tons dead weight carrying 
capacity, and costing about $400,000 (£82,200). The trip would 
occupy about six weeks. An annual subvention of $26,800 
(£5,500), for three years, is expected. 
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It is proposed to establish a weekly service of 17-knot steam- 
ers between Killery, on the west coast of Ireland, and Green 
Bay, on the east coast of Newfoundland, in order to shorten the 
transatlantic steamship route. Passengers and mails would 
make a two-hour journey across Newfoundland, and would 
then reach Gaspe, Quebec, by a 20-knot steamer. From that 
point they would proceed by train to any part of the western 
continent. ‘Ihe scheme also provides for an alternative tunnel 
under the straits of Belleisle, in order to effect connection with 
the proposed Canadian railway along the coast df Labrador. 
Either method of connection, it is said, would insure a saving of 
about thirty-two hours as compared with other Atkantic routes. 
The colony of Newfoundland is prepared to pay an annual sub- 
sidy of $75,000 (£15,400) for twenty-five years. 

A new steamship company is being inaugurated to conduct 
mail service between Great Britain and Australia. The total 
capital required is $17,150,000 (£3,525,000), of which the Au- 
stralian commonwealth is to guarantee a debenture issue of 
$6,250,000 (£1,285,000). 

The Japanese steamship company Osaka Shosen Kaisha, which 
has a large fleet in the Formosan’ trade, has just added a new 
3,000-ton steamer of 21 knots to maintain a rapid service’ be- 
tween Japan and Formosa. ‘The present trip from Kobe occu- 
pies five days. It is expected that the new ship will reduce this 
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to three days, the distance being about 1,500 nautical miles. 

The Japanese government is considering a number of subsidy 
schemes for increasing the operations of the Japanese merchant 
marine. For services in the Japan Sea, the amount provided for 
is $175,000 (£36,000) per annum for two vessels direct to 
Vladivostok, one smaller vessel to Vladivostok by way of inter- 
mediate ports, and a still smaller ship to Saghalien. For the 
Shanghai line, six vessels are called for. For the North China 
line, six are required, and one to Korea. For service upon the 
Yangtse river, steamers are required of an aggregate of 27,000 
tons, making nine monthly trips between Shanghai and Hankow, 
and: six trips per month during the winter. A number of other 
services are also under contemplation. 


trimmer, no coal trimmers being required, either in loading or 
discharging, which is done at the rate of 1,000 tons per hour. 
For the return voyage she is provided with 75 percent more 
water ballast than usual, which is carried in tanks at each side 
of the holds under the deck, and so incorporated with the frames 
as to add immensely to the longitudinal strength of the ship. 

In outward appearance she very much resembles the large 
freight steamers on the Great Lakes, having her engines placed 
right aft, and very wide hatchways. ‘The strongest type of vessel 
afloat on light draft, this cantilever system is an ideal one for 
the Lake service, and the immense capacity of the ship is 
suitable for either grain, iron ore, coal, timber or wood pulp. 

Her rig and general appearance are extraordinary, for she 


SECTION SHOWING CANTILEVER FRAMING FOR BULK CARGO VESSELS. 


A New Type of Ocean Freight Steamer. 

One of the latest and most up-to-date freight steamers, espe- 
cially for the trade in which she is to be employed, is the 
Borgestad, which has recently taken up her work under charter 
of the Dominion Coal Company, Sydney, Nova Scotia, for their 
coal trade between that port and Montreal. 

She has been built by Sir Raylton Dixon & Company, Limited, 
of Middlesbrough, to the order of the Statsraad Gunnar Knud- 
sen, of Porsgrund, Norway, for the Aktieselskabet Borgestad.- 

Her leading dimensions are 372 feet long over all, 51 feet 
beam and 29 feet deep, and she carries over 7,000 tons of coal 
on a draft of 23 feet 1 inch, at an average speed of over II 
knots. She steams above 12 knots when light. 

Her most remarkable feature is that she is a perfect self- 


has no masts, and is fitted with ten derrick posts in pairs, which, 
although not required in the owner’s trade on the St. Lawrence, 
will be necessary in general trades in which she will be em- 
ployed during the winter. 

This type is classed by all of the classification societies, Lloyds, 
British Corporation, Veritas and Norwegian Veritas, to the 
rules of the last of which the Borgestad has been built, under 
special survey. 

Her engines were built by the North Eastern Marine Com- 
pany, at Sunderland, and have cylinders 26, 42 and 70 inches in 
diameter by 48 inches stroke. T'wo boilers of 180 pounds pres- 
sure, 15 feet diameter by 11 feet 6 inches long, and one 11 feet 
diameter by 10 feet 6 inches long, fitted with Howden’s forced 
draft, will provide steam for 2,200 indicated horsepower. 
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A New Canadian Liner. 


BY BENJAMIN TAYLOR. 


An addition to the fleet of Donaldson Brothers, Glasgow, who 
have for many years run a service of cargo steamers between 
the Clyde and Liverpool and Canada, and who have lately been 
adapting their service to passenger traffic also, is the Cassandra, 
which has been launched by Scott’s Shipbuilding & Engineering 


Company, Greenock. ‘This is the first steamer the firm has had © 


built specially for the passenger trade. The Athenia has second 
and third-class accommodation, which was fitted after she had 
been in service, and she has been hitherto their only passenger 
steamer. 

The Cassandra is intended for the passenger and cargo trade 
between Glasgow and Canadian ports: She will carry only 
second and third-class passengers. ‘The second-class passengers 
will have all the best parts of the ship usually reserved for first 
class. ‘The vessel is a twin screw steamer, 455 feet in length, 
53 feet in breadth, 4o feet in depth to shelter deck, and of 8,000 
tons gross. She is of the shelter deck type, and has a long upper 
bridge on the shelter deck, with a boat deck above. 

She is fitted with twin screw triple expansion engines. ‘The 
cylinder diameters are 26, 42 and 70 inches, respectively, with a 
stroke of 4 feet. The bedplates and framing are massive cast- 
ings, well secured by fitted bolts, both to the cylinders and to 
the tank top. The shafting throughout is half an inch in excess 
of the diameter required by Lloyd’s rules. 

The propellers are 16 feet 6 inches diameter, and have cast 
iron bosses fitted with cast steel blades. The surface condensers 
are cylindrical with large cooling surface, built of steel plates, 
and supported on the wing columns. Steam is supplied by two 
single and two double-ended boilers working under natural draft 
at 180 pounds pressure. ‘They are 15 feet 9 inches in diameter, 
and 11 feet 6 inches and 20 feet long, respectively. ‘There are 
18 furnaces, and one double funnel 14 feet in diameter, with a 
height of 90 feet above the grate. The engines are designed to 
give a speed of 15 knots at sea, with 5,500 horsepower and 88 
revolutions per minute. 

Accommodation for 200 second-class passengers is provided on 
the shelter, bridge and boat decks. The saloon is on the shelter 
deck amidships, and extends the full width of the ship. It is 
handsomely decorated and paneled in polished oak and mahogany, 
and is lighted by large sidelights from above, and by a well 
passing through the music saloon to the flying bridge deck, where 
it is surmounted by a teak skylight filled with stained glass. 
The music room is immediately above the saloon, and is a hand- 
some apartment finished in white enamel. A large smoke-room 
is fitted at the after end of the bridge deck, with sofas, chairs 
and marble top tables. The staterooms are large, and each is 
fitted with folding iron beds and sofa. 

Accommodation is also provided for about 1,000 third-class 
passengers, whose berths are arranged in rooms; and are of 
galvanized iron. ‘These rooms, and also the other apartments 
designed for the use of steerage passengers, are in accordance 
with modern practice and comforts. A recreation room for their 
use is also provided. 

This vessel is primarily intended for passengers, but she is 
also completely equipped for carrying cargo. The holds are five 
in number, and provide stowage for 9,000 tons of deadweight. 
The loading and discharging arrangements consist of ten der- 
ricks and ten steam’winches. For the transport of frozen meat 
and dairy produce from Canada a large refrigerating chamber 
with a CO, machine, built by J. & E. Hall of Dartford and 
London, is fitted in the lower ’tween decks; also a chamber for 
provisions for passengers’ use. 

Two sets of plant for electric light are supplied, each capable 
of maintaining the entire installation. The cooking apparatus is 
very complete, and separate galleys are fitted for second-class 
passengers, third-class and crew. 


Ay LA 


The New English Royal Yacht. SS) 


King Edward’s new yacht is a private vessel, though her 
construction has been superintended by the Admiralty. She is 
a triple screw turbine vessel and was christened Alexandra as she 
was launched on May 30 from the yard of A. & J. Inglis, Limited, 
Pointhouse, Glasgow. ‘The new yacht is a steel vessel of 2,050 
tons displacement, 4,500 indicated horsepower and of 18 
knots speed. She is 300 feet in length over all, 4o feet in breadth 
and 23 feet deep to the upper deck. She is built with a top- 
gallant forecastle and a bridge deck 150 feet long, extending to 
the sides of the ship, carried on stanchions from the main rail 
in the way of the pavilion or deckhouse. Her draft is to be 
12 feet 6 inches. 

The pavilion contains the reception room, dining-room and 


BOW VIEW OF THE ALEXANDRA ON THE STOCKS. 
(Photograph, Lafayette, Glasgow.) 


pantry. Abreast of it there are two small boudoirs, from which 
is a clear view ahead and astern over each side. The king’s 
smoking room is under the bridge, also rooms for the commander 
and officers, and the ship’s hospital. A stairway gives access to 
the bridge or promenade deck. On the main deck, abaft the tur- 
bine room, are the royal apartments, and rooms for the king’s 
secretary, equerries and others. 

The cabin servants are berthed aft on the main deck; the 
warrant officers abreast of the funnel hatch; the kitchen comes 
immediately in front of the boiler space; and next come the 
ward room and officers’ cabins; while forward of all these is 
the crew space. The forecastle contains the crew’s galley, lamp 
room, and lavatories for seamen and firemen. On the lower 
deck is additional crew space, auxiliary machinery, and various 
store rooms, magazine and baggage rooms. 

The vessel is rigged as a three-masted schooner, and has two 
funnels. She will be propelled by three sets of Parsons tur- 
bines driving three separate shafts and supplied with steam by 
three Yarrow boilers. ‘The new yacht, which will replace the 
Osborne, now no longer fit for service, is 137 feet shorter than 
the Victoria and Albert, and of less than half the tonnage. She is 
the first royal yacht built specially for turbine machinery. The 
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THE BRITISH ROYAL YACHT ALEXANDRA ENTERING THE WATERS OF THE CLYDE. \ 
(Photograph, Allan McPherson.) 


only other royal turbine yacht is the Mahroussa, from which 
Messrs. Inglis took out the reciprocating engines in favor of 
turbines last year for the khedive of Egypt. 

The Alexandra is the first royal yacht ever built in a private 
establishment, and the builders have a feeling of elation that they 
were chosen for this important contract. Skill in shipbuilding 
is pretty common in Great Britain, but not every shipbuilder has 
directed his attention to designing and building large steam 
yachts. 

The turbines are arranged one high-pressure amidships, and 
two low-pressure on the sides, with reversing turbines attached 
to the exhaust casing of each of the low-pressure turbines. All 
the bearings are under forced lubrication, with sight-connections 
to observe the flow of oil. An independent oil-cooler is provided. 
The Parsons patent vacuum augmentor arrangements are fitted 
to maintain a high vacuum. Starting platform and operating 
valves are on a level with the turbines. There is one valve for 
starting, and the maneuvering valves are so combined as to be 
operated by one handle. 

Condensing water is circulated through the two condensers by 
two large centrifugal pumps worked by independent engines. 
The twin air pumps are also independent. Dry air pumps are 


\ 


worked from the circulating engine. A feed filter and a feed 
heater are installed in the engine room. ‘The three Yarrow 
boilers are designed for a working pressure of 150 pounds per 
square inch. 


Old British Warships Sold. 


A few weeks ago one of the periodic house-cleaning sales of 
the British navy took place in Chatham dockyard. Under the 
conditions of the sale, the ships are not to be removed from the 
United Kingdom, and are to be completely broken up within 
two years. Four vessels were sold, bringing a total of £61,450 
($300,046). ‘The original cost of the four amounted to £1,453,276 
($7,072,368). 

The ships sold were the battleship Sans Pareil of 10,470 tons, 
built in 1887 at the Thames Iron Works; the third class battle- 
ship Conqueror of 6,200 tons, built at Chatham in 1881; the 
armored cruiser Undaunted of 5,600 tons, built by Palmers’ Ship- 
building Company in 1889, and the torpedo gunboat Alarm 
of 810 tons, built at Sheerness in 1892. The Sans Pareil will be 
recognized as the surviving sister of the ill-fated Victoria, which 
was sunk in collision with the Camperdown in 1893. 


STERN OF THE ALEXANDRA BEFORE LAUNCHING, SHOWING THREE PROPELLERS. 
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The Coming of the Lusitania. 


Before the next issue of this publication reaches our 
readers, the new Cunard steamship Lusitania will have 
made her initial round trip from Liverpool to New York 
and back. It is interesting in this connection to note 
that what has made possible the placing in service of the 
splendid ships which have recently been added to the 
merchant marine of Great Britain and Germany has been 
an increasing ability and willingness on the part of the 
traveling public to pay large and ever larger prices for 
the conveniences and speeds now offered on the Atlantic 
ferry. It is safe to state that the average price of 
passage on the best and fastest ships of the present day 
(counting first cabin only) is at least double the corre- 
sponding figures for the best and fastest ships of twenty 
years ago. 

The era of the modern high speed trans-atlantic liner 
may be stated to have had its inception in the famous 
City of Paris of the Inman Line, which ship was later 
known as the Paris and is now the Philadelphia of the 
American Line. The most representative example of 
the highest practice of the present day is naturally the 
Cunarder Lusitania, and strangely enough, or possibly 
not so strangely, both are products of the same shipbuild- 
ing establishment, that of John Brown & Company, 


Limited, (formerly J. & G. Thomson, Limited), at 
Clydebank, a little below Glasgow. The City of Paris 
was the first vessel to bring the time of passage across 
the Atlantic below six days, and it is safe to assume that 
the Lusitania will be the first to bring it below five days, 
unless perchance her sister ship, Mauretania, should steal 
a march on her. 

The City of Paris, or more properly the Philadelphia, 
was placed in service in 1889 between Liverpool and 
New York, and has since been placed on the Southamp- 
ton service. She measures 528 feet between perpendicu- 
lars, and has a beam of 63 feet and a depth of 39 feet. 
The net and gross tonnages are respectively 4,578 and 
10,786. She was the first of the large twin screw pas- 
senger steamers to cross the Atlantic, and thus is notable 
in more ways than merely on account of being a record 
breaker in speed. As compared with these figures the 
Lusitania, which will be placed in service in September 
of this year, measures 760 feet between perpendiculars, 
with a beam of 88 feet and a depth of 60 feet 6 inches. 
The gross tonnage is 32,500 and the load draft 33 feet. 

The propulsion of the Philadelphia is accomplished by 
means of twin screws actuated by quadruple expansion 
engines, developing a total of about 20,000 indicated 
horsepower. The cylinder diameters are respectively 
38%, 54, 76, and 106 inches, with a common stroke of 
60 inches. The revolutions are about 89 per minute. 
Steam is furnished at a pressure of 206 pounds per square 
inch by six double-ended and four single-ended Scotch 
boilers. The Lusitania is propelled by four screws, and 
she will be the first merchant vessel so propelled to cross 
the Atlantic. ‘These screws are actuated by steam turbines 
of the Parsons type, with an estimated aggregate of about 
68,000 shaft horsepower at 140 revolutions per minute. 
Steam is furnished, as in the case of the smaller vessel, 
by Scotch cylindrical boilers, twenty-five in number as 
against the previous ten. The boilers of the Lusitama 
are considerably larger than those of the Philadelplia, 
the total number of furnaces being 192 as compared 
with 64. As a result of these differences in the power 
of the machinery, the speed of the Lusitania will be 25 
knots, as compared with 20 knots for the Philadelphia. 

Of closer interest at present, however, is a race across 
the Atlantic, which is said to be impending between the 
Lusitania and the Lucania of the same line. The latter 
is a ship built in 1893 by Fairfield & Company, Limited, 
of Glasgow, and measures 601 feet between perpendicu- 
lars, with a beam of 65 feet and depth of 38 feet; her net 
tonnage is 4,975, and the gross tonnage, 12,952. This 
ship is propelled by twin screws actuated by two five- 
cylinder triple expansion engines, the cylinders being 
respectively 37, 37, 79, 98 and 98 inches in diameter, with 
a common stroke of 69 inches. It will be noted that there 
are two high-pressure cylinders, and two low-pressure 
cylinders. The total indicated horsepower is about 31,000 
and the sea speed 22 knots. 

It is proposed to start these vessels on a handicap race 
on September 7th, the Lucania leaving Liverpool at 4:30 


—and in one type a magnetic clutch. 
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P. M., followed at 7:00 o'clock by the Lusitania. Both 


will stop at Queenstown for mail and passengers, and | 


the real race will begin from this point, and will not be 
ended until Sandy Hook is reached. The distance is 
about 2,750 nautical miles, and it will be the endeavor of 
the Lusitania to overcome the handicap of two and one 
half hours given to her rival. As the Lucania now holds 
the record from Queenstown, her time being five days, 
seven hours, and twenty-three minutes, a very pretty 
race should be the result. If, however, the Lusitania 
makes on this trip the same sort of speed which she 
made on her trial trip of one thousand miles—that is, 
25.5 knots—she ought to show up the winner, by a margin 

of about ten hours. Neither ship has many vacancies in 
the passenger list, and intense interest is being taken in 
the event. 


The Electric Propulsion of Ships. 

We had occasion to refer, some months ago, to a 
scheme for propelling ships, or, to be more exact, river 
craft in the nature of shallow draft barges, by means of 
electric prime movers actuated by current supplied from 
what might be termed a central station. In another 
column of the present number will be found an article 
based upon one published a few months ago in an Italian 
contemporary, wherein are described installations which 
have actually been placed in service on the continent of 
Europe, one case cited having been on one of the Swiss 
lakes, while two others were on Russian rivers. At first 
sight it would appear that this scheme would involve an 
‘unnecessary complication of detail, and an equally un- 
necessary addition to machinery weights, because there is 
interposed between each engine and its corresponding 
propeller shaft an electric generator, an electric motor 
This disadvantage in 
the way of complications and added weight is a very 
serious one, and, were it not for advantages which in a 
measure offset the disadvantages, the proposition would 
scarcely be tenable from any point of view. 

The advantages, however, are very real, and are two- 
fold in character. One has to do with the ease of control 
of the machinery as a whole, or rather, the ease of 
manipulation of the vessel by means of its own motive 
power. This is accomplished from the pilot house direct, 
instead of through the intermission of signals sent to the 
engine room. The other large advantage in this type of 
outfit lies in the possibility of utilizing for propulsion an 
engine which is not readily reversed, and which operates 
with best efficiency at a single pre-determined speed of 
revolution. There would be no special advantage in 
using this engine, as compared with any other engine, 
were it not for the fact that its ultimate efficiency is 
extremely high—probably three times as high as that 
of the ordinary reciprocating steam engine—and that it 
can use fuel of a low grade and consequently low cost. 
This combination of low cost of fuel and extremely high 
economy in its use touches the commercial side of the 
question very deeply, and makes it feasible in some cases 


to install the outfit mentioned, in spite of the added cost 
and weight of the intermediate portions of the equip- 
ment. 

In spite of the advantages of this system, however, 
it will doubtless find very slight use except in very 
special cases. Rather will attention be directed to im- 
proving the thermodynamic and mercantile efficiencies of 
some direct-acting form of prime mover, thus doing 
away with all necessity for intermediate apparatus. In 
this manner much the same results will be accomplished, 
but without the heavy financial and weight-carrying 
handicaps of that here outlined. And as to ease of con- 
trol from the pilot house, it is possible that some form of 
electric or other control of the engines from that point 
may be developed, if the present almost universal system 
of signaling becomes in any way onerous. 

In connection with the subject of propulsion, attention 
might be directed to the article beginning on page 352, 
where is described the propelling outfit of a large coast- 
ing schooner provided with an internal combustion engine 
for use against adverse winds, or in calms or light 
weather. A very satisfactory arrangement seems to have 
been developed, much like the ““steam-schooners” of the 
American Pacific coast, but with the added ease of manip- 
ulation of the modern marine gas engine. The use ot 
these engines in small units aboard this vessel has re- 
sulted in the provision of a ‘source of electricity for light- 
ing and small power purposes, making her a unique speci- 
men of the schooner family. ‘This is an installation which 
is easily fitted, even in vessels already built, and the sys- 
tem is sure to have an ever-widening use where the main 
reliance for propulsion is placed in sails, but where a little 
more certainty of operation on schedule is desired than is 
afforded by the unaided wind. 


Combined Indicator Cards. 

One of our correspondents has furnished us with some 
very interesting material in the shape of combined indi- 
cator cards taken from engines in actual service on mer- 
chant vessels. Little comment is necessary along the line 
of the importance of taking indicator cards at frequent 
intervals from all reciprocating steam engines, where a 
knowledge of the conditions of operation of the engine is 
considered desirable. ‘The indicator card, as its name 
suggests, indicates what the engine is doing, not only 
with regard to the power developed, but also with regard 
to the action of the valves, the tightness of the piston 
rings, and various other items of comparatively lesser 
importance. ‘To find out, however, just what an entire 
engine of the compound or multiple expansion type is 
doing, it is necessary to so combine these cards taken 
from the several cylinders, as to show the relation they 
bear to the continuous expansion of the steam from boiler 
pressure down to the vacuum maintained in the’ con- 
denser. It is for this reason that the article beginning in 
the present number is important, bearing as it does upon 
the design of the engine, the relations between cylinder 
volumes, and the sizes of pipes and valve openings. 
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Progress of Naval Vessels. 
The Bureau of Construction and Repair, Navy Department, 
reports under date of July 10, 1907, the following percentage of 
completion of vessels building for the United States Navy: 


Junei)| July 1 
BATTLESHIPS. 
Tons Knots 
Mississippi...... 13,000 17 Wm. Cramp & Sons.......... 87.47| 88.96 
Idaho,..... ie heee | 13,000 17 Wm. Cramp & Sons........., 79:9 | 81.98 
New Hampshire| 16,000 18 New York Shipbuilding Co... 72.5 75-4 
South Carolina, .| 16,000 18: | Wm. Cramp & Sons.......... 14.57} 17.48 
Michigan,.......| 16,000 | 18} | New York Shipbuilding Co... 16.4 19.4 
ARMORED CRUISERS. 
South Dakota...| 13,680 | 22 Union Iron Works,........... 97-4 | 97.5 
North Carolina.,| 14 500 22 Newport News Co............. 80.69] 83.77 
Montana,,.......| 14,500 22 Newport News Co............. 74.89) 76.96 
SCOUT CRUISERS. 
Chesterseeee-eiee 3,750 24g Ba thalnonnvyOLk Smee eee 78.6 | 81.26 
Birmingham ....| 3,750 | 24 | Fore River Shipbuilding Co.. 75-3 81.6 
Salers ..| 3,750 | 24 | Fore River Shipbuilding Co,,| 77.0 | 80.8 
SUBMARINE TORPEDO BOATS. 

Cuttlefish aeeneae —- — | Fore River Shipbuilding Co..| 95. 97. 
WIS Sacqqqqgececcell = — | Fore River Shipbuilding Co..| 92.6 95. 
yhatan ti lassen — — | Fore River Shipbuilding Co,, 95. 97. 
Octopustaaaeenee — — | Fore River Shipbuilding Co... | 93. 95: 


- ENGINEERING SPECIALTIES, 


The Dead Reckoner. 

This instrument, which is built by Siemens Brothers Dynamo 
Works, Ltd., of London, Woolwich and Stafford, consists of 
two parts, the transmitter, which is fixed on the poop, and the 
recorder, which is placed in the chart-room. These are con- 
nected by a small electric cable. The transmitter consists of an 
oblong cast iron box, 12 by 9 inches, with removable watertight 


cover, carried on a base of suitable height. A shaft terminating 
in an eye projects from the after end of this box, and to this 
eye the rotator is connected by the usual log line. This shaft 
carries a worm which gears into a worm wheel driving one-half 
of a hunting switch. The other portion of the hunting switch 
is driven through suitable gearing by a small three-phase syn- 
chronous motor. 

The recorder, which we illustrate, is mounted on a frame 40 


by 30 inches, fixed vertically to a bulkhead, thus requiring no 
deck space. On this frame are carried two screw spindles at 
right angles to each other, one of which is termed the north 
spindle and the other the east spindle. The former is carried 
by a nut in which the east spindle works, and on a nut carried 
by the north spindle is fixed a time printing wheel. The con- 
struction is similar to that of an ordinary compound slide rest 
—the time wheel representing the tool. The north and east 
spindles are connected by suitable worm gearing to two steel 
disks, which are free to slide upon the shafts on which they 
work. These disks are placed at right angles to two other disks 
connected together, which are revolved through suitable gearing 
by a second synchronous motor. 

The motor driving these two disks is connected in parallel 
with the motor on the transmitter, and being absolutely syn- 
chronous with it, imparts a motion to the disks directly pro- 
portional to the speed of the rotator. ‘Therefore the travel of 
the timewheel will be directly proportional to the distance trav- 
ersed by the ship, quite independently of the direction in which 
the timewheel travels. 


Duntley Electric Grinders. 

The line of portable electric tools built by the Chicago Pneu- 
matic Tool Company, Chicago, Illinois, has been extended to 
include electric grinders. "The design of these tools is such 
as will commend itself to those familiar with portable air tools, 
and their simplicity and economy are very marked. ‘The tools 
are said to be exempt from frequent break-downs and are 
economical both as regards repairs and power. 

The grinders are made in two distinct types, one for portable 
use and the other for use in machine tools, these latter being 
known as tool-post grinders. ‘The portable grinders are made 


in two sizes, taking 5-inch and 8-inch wheels respectively. ‘They 
consist of a light motor of generous capacity, driving the emery 
wheel at the speed of the armature, which is so proportioned 
to the diameter of the wheel as to give the proper cutting speed 
recommended by the manufacturers of the best emery wheels. 
These tools are finding a wide field in all classes of metal work, 
the larger grinder being especially adapted for grinding rough 
castings, or whatever heavy duty is required. 

The tool-post grinders are made in three sizes, taking wheels 
of 5, 8 and 10 inches in diameter. The electrical parts have 
been designed along the same lines as the Duntley electric 
drill. The grinding arbor is of steel, and runs in bronze 
bearings which are self-lubricating. These grinders are pro- 
vided with tapered steel bushings driven by the shaft and 
running in phosphor-bronze bearings fastened to the housing 
of the grinder. Any of these parts can be easily replaced, and 
no part of the motor housing itself is used as a bearing. ‘The 
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grinders are provided with dust proof collars, keeping the 
emery out of the windings and bearings. The tools are light 
in weight, but they will develop a sufficient amount of power 
to do their work without excessive heating. They can be 
furnished especially adapted for internal grinding, or mounted 
on a pedestal if desired for stationary work. 


Ejectors as Liquid Elevators and Conveyors. 

There is a little machine known as an ejector, whose large 
field of usefulness is not yet appreciated by a great many users 
of steam. It is simple in construction, requires but a small 
amount of steam—far less than a steam pump—and on account 
of its compactness and portability, allowing it to be placed with 
little expense near the work to be done, is becoming a common 
substitute for steam pumps, siphons, etc. 

It would be difficult to enumerate all the uses to which 
an ejector is adapted, but when we say that anything and 
everything in the nature of a liquid (if not too thick) can be 
transported from one level to another, or horizontally any 
reasonable distance, the ground is just about covered. It is 
also an agency for raising liquids from wells, tanks, mines, 


vessel holds, docks, etc. ‘The manufacturers are the Penberthy 
Injector Company, Detroit, Mich. 


A Patent Horizontal Log Band Saw. 

The illustration represents a log band saw, developed for the 
use of shipbuilders and others, by A. Ransome & Co., Ltd., New- 
ark and London. The driving of the saw is accomplished by an 
exceedingly simple, compact, and effective electrical drive, 
which not only obviates the necessity of the shafting, gearing, 
and belting required for machines driven from a line of shaft- 
ing, but reduces by nearly one-half the floor space occupied. 


It also effects a considerable saving of power, and allows the 
machine to be fixed in any position that may be found most 
convenient, without regard to the position of the main shaft- 
ing. The electric drive consists of a special type of motor, the 
armature of which is built around the shaft of the driving saw 
pulley, and hence the entire width of the machine is limited to 
that_over which the saw pulleys extend. A small supplementary 
motor is added, for driving the friction gear which operates 
the traveling carriage, and the rising and falling motions of the 
saw carriage. The saws vary in width from 514 to 9 inches, and 


are driven by pulleys revolving at from 315 to 440 revolutions 
per minute, in the different sizes. 

In order to test the machine to its fullest capacity, two very 
old logs, one of elm~and the other of oak, each being about 4 
feet in diameter, were selected, the elm being sawn into I-inch 
and the oak into 34-inch boards. ‘he trial, which occupied just 
2% hours, resulted in the production of 1,176 feet of elm and 
1,512 feet of oak boards, the average rate of cutting being 81 
feet a minute in the elm and 66 feet in the oak. Although both 
logs, being over 200 years old, were naturally very hard, all the 
boards produced were perfectly true and of uniform thickness 
throughout, and the surface was so smooth that it was difficult 
to trace any marks made by the saw. In order to test the ac- 
curacy of the cutting, a veneer of less than ys inch thick was 
sawn off the elm log; and although it was nearly 4 feet wide 
and 7 feet long, it did not vary perceptibly in thickness in any 
part. The machine was worked by one man and two laborers, 
the latter removing the sawn boards and assisting in fixing and 
turning the logs on the traveling carriage. 


The Nicholson Boiler Tube Expander. 
The Nicholson roller tube, self-feeding expander, manufac- 
tured by W. H. Nicholson & Company, Wilkesbarre, Pa., is 


designed to be operated either by an air motor or by hand. 
The tool is composed of only nine separate parts, namely, a 
tapered mandrel, six rollers, a retaining collar and a nut. The 
heads of the rollers are spherical and fit into spherical bearings 
in the retaining collar, thus forming a ball and socket joint, 
which permits the rollers to work freely at an angle in either 
direction, thus making it possible to roll the tubes by turning 
the mandrel in either direction. ‘The fact that the rollers are 
thrown at an angle when the mandrel is revolved makes the 
tool self-feeding, and, therefore, it requires no hammering or 
force to feed the tool into the work. After the tube is rolled, 
a few turns of the mandrel in the opposite direction imme- 
diately releases the expander. All parts are made from the 
best tool steel and are hardened throughout. It is claimed that 
the fact that six rollers are used insures a much tighter, quicker 
and smoother job than it is possible to obtain with an ordinary 
expander, and also that it may be done with less power. 


TECHNICAL PUBLICATIONS. 


A Manual of Marine Engineering. By A. E. Seaton. Size, 
6%4 by 834 inches. Pages, 712 + 86. London, 1907: Charles 
Griffin & Co., Ltd., Price 21 shillings net. New York: D. Van 
Nostrand Co., Price $6.00. 


This is the sixteenth edition of a work of which the first 
edition was published in 1883. This edition has been enlarged 
and partly rewritten from the fifteenth, the main point of de- 
parture being along the line of steam turbines. A short ap- 
pendix on this subject has been added to the text, to supple- 
ment the information given in the fifteenth edition. This 
appendix starts with the statement that “the steam turbine is 
no longer in the experimental stage, so far as marine propulsion 
is concerned.” A section is given of a Parsons turbine, and the 
mechanical efficiency is discussed to some extent. 

Aside from this addition to former editions, the work may be 
stated to be an exceptionally valuable one upon the entire sub- 
ject of marine engineering in all its phases, descriptions being 
given of various types of engines, boilers and auxiliaries, with 
profuse illustrations and diagrams. ‘Tables are given where 
necessary to illustrate various points, and for reference. 


386 


International Marine Engineering. 


SEPTEMBER, 1907. 


i 


Lloyd’s Register of American Yachts. 
pages 410. New York, 1907. 
Price $7.50. 

The necessity for a yacht register has long been recognized, 
and the first of the type was issued in 1874 in New York. In 
the present book will be found listed the yachts belonging to 
the United States, the Dominion of Canada and the West 
Indies, this list covering no fewer than 3,489 names. Particulars 
are given of the type of construction, the rig, gross and net 
_tonnage, sail area, length over all and on the waterline, extreme 
breadth, depth and draft, and of the machinery. ‘The names 
are given of the sail maker, designer, builder, and engine 
builder, as well as the owner. 

In addition to this very complete list of yachts is given a list 
of yacht clubs in the United States and Canada, with colored 
plates showing the burgees of the various clubs, and also plates 
showing in colors the private signals of various yachtsmen. 
These plates are 41 in number, and include upwards of 2,000 
flags. Lists are given of signal letters, arranged in alphabetical 
order; of former names of yachts, whose names have been 
changed; a list showing names of yacht designers, yacht build- 
ers, engine builders, sail makers, and boiler makers of the 
United States and Canada, and an extensive list of yacht own- 
ers, giving in each case the address, the club, and the name 
and waterline length of yachts owned. The work is splendidly 
gotten up, and should prove exceedingly valuable for reference. 


Size, 7 by 9 inches. 
Lloyd’s Register of Shipping. 


Steamship Inspection Rules Covering Boilers. 
About a year ago a considerable flurry was manifested in 
boiler making circles by the announcement that the United 
States Steamboat Inspection Service had put into force a rule 
requiring that after June 30, 1906, all boilers subjected to a 
pressure of 160 pounds per square inch, or more, should have 
the tops of combustion chambers and back connections sus- 
pended from the top of the shell of the boiler. This precluded 
all possibility of using the familiar type of crown bar or bridge 
girder except in conjunction with stays to the shell; it being 
specifically required in the ruling that such girders should be 
suspended by braces, each of such braces to have a sectional 
area not less than twice the sectional area of each of the bolts 
suspending the top of combustion chambers from the girder. 
This ruling has now been repealed, and boilers may now be con- 

structed with the crown bar or bridge girder as before. 


SELECTED MARINE PATENTS. 


The publication in this column of a patent specification doc. 
not necessarily imply editorial commendation. 


American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, D. C. 


854,112. PROPELLER FOR VESSELS. 
ROSSEAU, ONT., CANADA. 
Claim.—The combination with a propelling shaft and stern post in which 


HUGH R. SHAW, 


the rear end of such shaft is journaled provided with a suitable bearing 
to receive the end and formed with a knife edge above and below such 
bearing, of a solid propelling wheel having a central bore fitting the shaft, 


and provided with a conical front portion of comparatively long taper, a 
short cylindrical intermediate portion having spiral flanges affixed thereto, 
and a conical rear portion of a less length than the intermediate portion, 
both ends of the propelling wheel tapering down toward points in close 
proximity to the shaft and affixed thereto, and the bearings at both ends 
being likewise of substantially the same diameter as the reduced ends of 
the cone-shaped portions, whereby the churning of the water is avoided. 
One claim. 

854,146. SUBMARINE BOAT. JOHN M. CAGE, DENVER, COL., 
ASSIGNOR OF ONE-HALF TO JAMES C. HARVEY, DENVER. 

Claim 1.—In a submarine boat, a normally watertight shell comprising an 
operating room, fresh air and impure air chambers, means to compress 
air in the fresh air chamber, means to conduct air therefrom into the 
operating room, and means to exhaust the impure air from the latter into 
the foul air chamber. Twelve claims. 

854,685. PROPELLER. JOHN BERMES, UNION, N. J., ASSIGNOR 
OF ONE-FOURTH TO DANIEL CROSSLEY, UNION, N J. 

Abstract.—The invention consists in an improved arrangement of two 
propellers, one in advance of the other, and means whereby said propellers 


may be rotated in opposite directions, so that the volume of water set in 
motion by the first propeller shall impact against the second propeller, 
which will thus operate to propel the vessel with which it is connected, 
at greatly accelerated speed. Two claims. 

855,062. BOAT. WALLACE KIRKPATRICK, SAVAGE, MINN. 

Claim r.—In a boat propelling mechanism, a propeller shaft, ooposing 
gears arranged to act alternately on opposite sides of said shaft to re- 
volve it, two annular rows of ratchet teeth carried by each of said gears, 
the teeth in the two rows on each gear projecting in opposite directions, 
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each having a weighted end to 


two double pawls, 
normally engage one of the annular rows of ratchet teeth on one of said 
gears and a reduced end to engage the other annular row of ratchet teeth 
on the same gear, and means for elevating and supporting the weighted 
ends of said pawls to hold their reduced ends in yieldable engagement 


an operating lever, 


with their co-acting rows of ratchet teeth. Six claims. 

855,154. SHIP CONSTRUCTION. WASHINGTON IRVING BAB- 
COCK, NEW YORK. 

Claim r.—In a decked ship having hatches extending across the center 
line and without stanchions, the combination of deep frames between the 
hatches, and a beam of substantially uniform depth between the hatch 
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lines across the top of each deep frame, the lower flange of said beam 
being braced to the deck at or near the hatch lines to prevent sidewise 
motion. Fight claims. 

855,165. DEVICE FOR PROPELLING AND STEERING VESSELS. 
WILLIAM O. CUTTER, NATICK, MASS. 

Claim 1.—In combination, a vessel, a water pipe extending longitudin- 
ally of the hull beneath the waterline and opening at one end _ thereof 
out of the bow of said vessel, a cock consisting of a casing provided with 


an inlet orifice connected to the other end of said pipe, and a rotatable 
plug provided with a passage extending therethrough having sides diverg- 
ing adjacent to the inlet orifice of said casing, a plurality of outlet pipes 
leading from said cock to the stern of said vessel, an ejector having its 
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inlet and outlet orifices connected to said pipe between said cock and bow, 
and a receptacle for fluid under pressure connected to the intermediate 
orifice of said ejector. Two claims. 

REE: MARINE PROPULSION. YASUZO WADAGAKI, SASEBO, 


Abstract.—One object of the invention is to provide a propeller with 
a casing or jacket which will accelerate the feed of the water and confine 
it around the propeller, so as to prevent the tendency of the formation 
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of a vacuum around the hub of the propeller, and to prevent the force 
intended for propulsion from being wasted in centrifugal effect or in ra- 
dially or tangentially agitating the surrounding \water. Two claims. 
856,338. MEANS FOR PROPELLING AND STEERING VESSELS. 
ALBERT L. CROSBY, PORTLAND, OREGON. 
Claim 1.—The combination with a vibrator} propeller shaft, and a 
propeller carried thereby, of a shiftable motor, connection between the 


shaft and the motor to cause the motor to vibrate the shaft and to shift 
the shaft with the motor and steering mechanism connected to the 
motor to shift it and consequently steer the vessel. Six claims. 

856,487. DREDGER-CUTTER. JOHN F. OLLRICH, SAN FRAN- 
CISCO, CAL. 

Claim 1.—A cutter head comprising a shaft, a hub thereon, arms or 
spokes radiating from said hub, bars extending from the ends of said 
arms or spokes in planes oblique to that through the shaft and cutting 


device having parts formed integral therewith and resting over and in 
contact with opposite sides of the bar to protect the same from wear. 
Five claims. i 

856,745. MODELING FOR SPEED-BOATS. JOHN F. TWIGG, SAN 
FRANCISCO, CAL. A 

Claim 3.—In a boat or vessel, an under water body formed by intersec- 
tions of a chord of a quarter of a circle having a radius of approximately 
2.75 times the half breadth of the boat amidships, with equally spaced 


horizontal and vertical lines intersecting each other and the chord, said 
lines being parallel with corresponding radii connecting the ends of the 
are, said vertical and horizontal lines being extended to intersect the 
‘are, and including the curvature of the boat surface between the vertical 
and horizontal lines. Ten claims. 


856,586. SECTIONAL PROPELLER. EDGAR HUMPHREY AND 
MAURICE R. WILLIAMS, CORDOVA, ILL. 

Claim 1.—A propelling device for ships, comprising a rotatable shaft, 
a sectional hub provided with blades, each end of the outer periphery 
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of the assembled hub having the form of the frustum of a cone, collars 
provided with frustoconical recesses, mounted on said shaft and engaging 
the ends of said hub, locking means for securing said parts in place. 
Three claims. 
857,478. VESSEL. JOHN McARDLE, SAN FRANCISCO, CAL. 

laim 2.—A vessel comprising a frame provided with overhanging ways, 
a bearing having flanges cooperating with the ways, a shaft comprising 
a plurality of hinged sections, one of said sections being journaled on 
the frame, and the other in the bearing, floats carried by the shafts, and 
means for moving the bearing. Fourteen claims. 
ME na WATER-WHEEL. ALONZO H. PERRY, KINLOCH PARK, 


Claim. 3.—A_ water wheel having feathering paddles adapted to become 
radial by folding inward each paddle being pivotally supported inter- 
mediate of its ends, means to prevent the paddle from folding when out 
of the water and capable of releasing the paddles when the latter enter 
the water, and means to hold the paddles against folding when they first 
enter fie water until they become submerged below their pivotal axes. 

ine claims. 


British patents compiled by Edwards & Co., chartered patent 
agents and engineers, Chancery Lane Station Chambers, Lon- 
don, W. C. 


527. REVERSING GEARING. J. VAN TOLL, AND O. MAYER. 

This relates to reversing gearing, specially avplicable to motor-boats, 
of the type in which the forward speed is a direct drive through a clutch 
and the reverse is effected through auxiliary clutches and a countershaft. 
Double friction clutch members are secured to the driving and driven 
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shafts. For the forward speed, the shaft is thrust to the left when the 
members engage. Further movement of the shaft causes a positive clutch 
member to move outwards against the action of springs into engagement 
with a member on the shaft. Clutch members connected by a casing and 
adapted to engage with the free surfaces of the other members sare se- 
cured respectively to loose toothed wheels, which gear respectively with a 
wheel on the countershaft through an idler, and directly with a wheel-on 
the countershaft which is carried by pins projecting from the slidable 
but non-rotatine casing, which bears against the outer sides of the wheels. 

767. ELASTIC FLUID TURBINES. O. RICHTER. 

The high-pressure part of a multiple expansion turbine is formed as 
an impulse turbine, while the succeeding stages are of the reaction type. 
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Pressure on the two ends of the drum is equalized by means of a pipe. 
In modifications, the low-pressure part may be conical or of curved 
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profile, and the high-pressure part may itself be in two stages. Labyrinth 
packing is used in the turbine between the blades and guides. In four 
modified constructions the direction of flow of the steam is reversed within 
the turbine between the high-pressure and the low-pressure parts. 

1,026. VENTILATING SHIPS. W. F. McINTOSH, AND D. ALLAN. 

Ships’ holds are ventilated by apertures formed in the coaming of the 
hatchway and covered by hoods to keep out rain, etc. A gutter is formed 
below the apertures to catch moisture or condensed steam rising from the 
hold, and to discharge it through the apertures. Each hood is provided 


with a closing plate or valve attached to a screwed spindle by. which it 
may be adjusted. Pipes are fitted to the hatchway and communicate with 
the between decks and hold, which are thus ventilated. When the valves 
are open, the wind blowing in at one side forces out the air within through 
the apertures on the other side, causing a draft and promoting ventilation. 

2,406. INTERNAL-COMBUSTION ENGINES. JCROSSE BYE 
MANCHESTER, AND J. ATKINSON, GLENBURN. 

Governing.—The gas valve is closed by a spring and opened by a rod 
acting through another spring only when air is admitted to a dash-pot on 
its stem by means of a small valve under the control of the governor. 
The gas valve surrounds the stem of the admission valve and carries 
a piston working in a cylinder, to which the auxiliary valve controls 
the admission of air. A collar on the admission valve tends to open 
the gas valve through a spring, and to close it by acting through the 
cushioning-spring and piston. 

2,467. SUBMARINE VESSELS. E. KOLBASSIEFF, CRONSTADT, 
RUSSIA. 

A submarine vessel is fitted with a buoyant deck of porous material, 
e. g., a mass of cork. This buoyant material constitutes the chief ele- 
ment of buoyancy, and' may be covered with armor. In the interior of the 
hull is arranged a cylindrical compartment, which is occupied by the 
crew when the boat is submerged. This compartment also contains the 
motor and steering-wheel. At the sides of the compartment are arranged 
compartments for the oil motors and crew, when the boat is afloat. To 
submerge the boat, the whole of the vessel except this compartment is 


flooded. Ventilating pipes are fitted for use when the vessel is semi- 
submerged. An important feature is the arrangement of the accumulators, 
which, in addition to feeding the motors, serve also as detachable ballast 
weights. They are suspended by hooks in the underside of the deck, 
so that they may be instantly detached, and fall through the wells in 
the bottom of the vessel, thus enabling the vessel to rise to the surface. 

2.528. SCREW PROPELLERS. T. GRIFFITHS, ABERAYRON. 

Screw propellers are formed with two helical blades of length approxi- 
mately equal to their diameter and having a pitch angle of approximately 
sixty degrees. In a modification, the propeller is formed with three 
blades having a pitch angle of forty-five degrees approximately. 

2,672. STUFFING BOXES. 0. KLAUSER, LONDON, W.C. 
_ Stuffing box packing consists of one or more divided sleeves each held 
in a shell capable of some movement in the stuffing box, and having 
(I) 
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passages to enable the steam to act on the sleeve, which is grooved for 
lubricant. A disk with a flared opening is placed between the two shells, 
and another disk and a leather washer are placed beneath the gland. 

2,772. VALVES. F. W. SEYBOTH AND K. A. BAUMANN, 
ZWICKAU, GERMANY. ° 

Relates to emergency cut-off valves which close by the rush of fluid 
when a pipe breaks. The valve, which is of the lift type, is formed with, 
and balanced by means of, a hollow cylindrical stem working in an axial 
cylindrical guide, the annular space communicating by passages with the 
discharge side of the valve. The valve falls by gravity and just floats 
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freely in the steam current during the normal consumption. Should 
the pipe break, the valve is closed by the action of the escaping steam 
on the underside of the valve. The steam or water in the annular space 
acts as a buffer so that the valve is closed gently. To close the valve 
by hand, a three-way cock is turned to discharge the annular space into 
the atmosphere, the valve then closing by the steam pressure on the 
underside. 

2,868. SCREW PROPELLERS. G. PERTOT, MILAN, ITALY. 

The propellers of ships, aerostats, and torpedoes are placed towards the 
stem, at about one-third the length of the structure, with the shafts in- 
clined, and are driven by turbines. Iwo propellers are preferably fitted, 
one on each side of the keel. In the case of large vessels, four or more 
such propellers are used. . 

3,085. SHIPS. C. D. DOXFORD, SUNDERLAND. 

Frames and framing.—In turret vessels haying no beams or stanchions 
in the holds, the deep web frames and lower gusset-plates are dispensed 


Large gusset-plates extend from the frames to the deck beams at 
Knee-plates connect the frames 


with. 
intervals, and are supported by brackets. 
to the double bottom. 

. 3,817. STEAM-ENGINES. W. EASTWOOD, LEEDS. 

Valves and valve-gear.—-To facilitate the application of trip-gear to 
semi-high-speed engines, two alternately-operating gears are employed at 
each end of the cylinder, in connection with either one or two admission 
valves or with one valve and its movable liner, which operates as a 
valve. In the single-valve arrangement, the valve spindle cross-head is 
alternately operated by two levers on the pivot, moved by catches attached~ 
to the forked ends of the rods, which are operated by eccentrics or 
cams on a half-speed countershaft, the catches being released by a bar. 
on levers controlled by hand or the governor. In a modification, the 
trip-gears are placed one above the other. 
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SHIPS. M. W. AISBITT AND J. 
Bulkheads; bunkers.—Between two longitudinal vertical or nearly vertical 


3,453. W. SHOTTON, CARDIFF. 
central bulkheads placed comparatively near to one another is fitted 
a horizontal floor. This construction provides a tunnel beneath the 
floor, extending from the machinery spaces to the fore and aft peak 


bulkheads. The after tunnel is used as a screw tunnel, and the for- 
ward tunnel may be used for the purpose of ventilating or cooling the 
cargo disposed in the compartments above it. When the space between 
the bulkheads is used as a coal bunker, the floor is fitted with doors hav- 
ing sloping roofs to support the coal, and relieve the doors of pressure. 
4,231. PROPELLING &c. SHIPS. F. W. SCHROEDER, LONDON. 
Propelling and steering by air and gas jets.—The propulsion and steer- 
ing are effected entirely by means of compressed air, which escapes 
through inclined holes in pipes arranged longitudinally on the underside 
of the vessel. The bottom is preferably flat, and is inclined upwardly and 
arched transversely towards the stern. In order to provide for forward 
and rearward propulsion; two sets of tubes have, respectively, rear- 
wardly and forwardly directed orifices. The tubes are separated by webs, 


the central web and side webs being deeper than the others, so as to 
support the ship when beached. A reservoir, supplied with compressed 
air, communicates through pipes and valves with transverse supply pipes. 
The valves are operated from a steering-chamber. The exhaust gases from 
the motors may be used to supplement the compressed air, by being 
discharged either into the air tubes, or into a separate tube or tubes, 


which may be arranged to be raised out of the water for starting the 


motors and afterwards lowered into the water. 
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THE NEW CUNARD STEAMER,LUSITANIA. 


This mammoth vessel, which we have described in some detail 
at various times, has now made her maiden trip across the 
Atlantic, having left Liverpool on September 7 and arrived in 
New York September 13. The time between Queenstown and 


Sandy Hook Lightship was 5 days, 00 hours and 54 minutes. 
The total distance covered between these two points ,was 2,782 
The days’ 


nautical miles, and the average speed was 23.01 knots. 


wards of 16,000 tons. The length is given as 785 feet over all, 
or 760 feet between perpendiculars; the breadth is 88 feet; and 
the depth 60 feet 6 inches; the gross tonnage is 32,500; while the 
displacement at a draft of 33 feet is about 38,000 tons, and at 
3714 feet it is 45,000 tons. 

Propulsion is by means of four screws operated at a speed of 
185 revolutions per minute by Parsons steam turbines of a com- 


A VIEW IN THE MAGNIFICENT FIRST CABIN LOUNGE AND MUSIC ROOM. 


runs were respectively: 561, 575, 570, 593, and 483. It will 
be seen that the highest days’ run, 593 nautical miles, accounted 
for a speed of 24.71 knots. 

Through the courtesy of the Cunard Steamship Company, we 
are enabled to present a number of photographs of both the 
accommodation of this splendid vessel, and certain machinery 
details. We have already given the main particulars of the 
ship, but will recapitulate here the most prominent features. She 
was launched June 7, 1906, from the yard of John Brown & Com- 
pany, Limited, Clydebank, her launching weight having been up- 


bined shaft horsepower of about 68,000. The propellers are three- 
bladed, and are constructed of manganese bronze. Each of the 
outer or wing propellers is driven by a high-pressure turbine, 
while the inner shafts are rotated by low-pressure turbines. 
Steam is provided by twenty-five Scotch boilers, of which twenty- 
three, with eight furnaces each, are double-ended, and two, with 
four furnaces each, are single-ended. This makes a total of 1092 
furnaces. ‘The boilers are divided into four groups in four sepa- 
rate stokeholds, and exhaust the products of combustion into 
four elliptical funnels with a major inside diameter of 24 feet. 
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The height of these funnels above the keel is 154 feet. The coal 
capacity of the bunkers is 7,000 tons, and it is estimated that 
nearly 6,000 tons will, be required on each trip across the At- 
lantic. 

Accommodation is provided for 552 first class passengers in 
258 state rooms; 460 second class passengers in 145 state rooms; 
and 1,200 third class passengers. We can but glance at the main 
features of the principal public rooms, of which we present two 
or three illustrations. 

The first class dining saloon is distributed over parts of two 
decks, the upper section being arranged around the opening 
under the mammoth dome; it is thus on a sort of mezzanine 
floor. Provision is made for seating 462 at one time, of whom 


Jones & Cribb of Leeds, and is of Queen Anne pattern. ‘The 
general tone is Italian red. One of the most striking features 
of the room is the fireplace, located between two fluted pillars, 
and surmounted by an ornamental panel. Aft of this room is a 
“veranda café,” open at the rear. 

The first class lounge, which measures 52 by 68 feet, is located 
on the boat deck just aft of the entrance hall. ‘The decoration 
is in Georgian style, with mahogany paneling inlaid with specially 
selected and finely figured woods. The furniture is of mahogany, 
and consists largely of settees and large easy chairs, as well as 
groups of chairs around small tables. The general color scheme 
is green, carpets, upholstery, cushions and curtains being of this 
color. At each end of the room are large marble fireplaces, set 
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THE MAIN DINING ROOM HAS AN UPPER STORY, JUST VISIBLE UP THROUGH THE OPENING A’ RIGHT. 


143 are in the upper room. ‘The lower saloon, on the upper 
deck, is 86 feet long and extends the full width of the ship, which 
makes it practically square; the upper section is about 63 feet 
in each dimension. ‘The decorations of both are in the Louis 
XVI style, with white walls and gilded frieze. 
height of 30 feet, and is elliptical in plan. All the carving on the 
walls and pillars is of solid wood, the carving being by John 
Crawford, of Glasgow, and the gilding and other decorations by 
Waring & Gillow, Limited, of London. ‘The dining saloon for 
children, seating 36, is in connection with the nursery, on the 
shelter deck. This is in the same style as the main dining 
saloon, but is much simpler. 

The first class smoking room is on the boat deck at the after 
end of the ship, and measures 50 by 55 feet. ‘The walls are 
paneled with Italian walnut, special advantage having been taken 
of the grain and figure of the wood. The idea is borrowed from 
the eighteenth century. The furniture has been fitted by Marsh, 


The dome has a. 


/. 
off by columns of Mexican onyx. Over the fireplaces. are 
enameled panels from Alexander Fisher, of London. ‘The ceiling 
is dome-shaped, with a height of 20 feet, and with figured sky- 
lights in the dome in twelve panes, furnished by Oscar Paterson, 
of Glasgow, and representing, each, one month of the year. 

The first class: writing room and library measures 44 by 52 
feetvand is situated on the boat deck, forward of the grand en- 
trance hall. The decoration is in Adams style of the latter part 
of the eighteenth century, the walls being paneled with pilasters 
and moldings, the panels being in delicate gray and cream silk 
brocade. The windows, which, in common with the lounge and 
smoking room, are extremely large, are set off by curtains copied 
from an old document found in Milton Abbey. The color of the 
carpet is rose, while the furniture, fitted by George Trollope & 
Sons, of London, is upholstered in the same colors. This furni- 
ture is of inlaid mahogany, each writing table having a finely 
chased and mercury gilt lamp. A circular skylight of leaded 
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glass, with electric lights around the base, is surrounded by a 
decorative treatment in the ceiling, which includes a number of 
tasteful electroliers. 

The grand entrance and stairway extend altogether from the 
first class entrance on the main deck through the upper, shelter, 
promenade and boat decks, to a total height of 44 feet. On each 
of these decks, except the saloon, the hall extends the full breadth 
of the vessel, or deckhouse, as the case may be, and measures 24 
feet in the fore-and-aft direction. ‘Throughout these decks of 
the vessel are worked two electric passenger elevators, situated 
in the well of the stairway. ‘The gates and surrounding frames 
of these elevators are of black and gold metal work, contrasting 
well with the simple white treatment of the hallways. On the 


carpet and mahogany writing table. The bedrooms are respect- 
ively of rose colored silk panels with satinwood furniture inlaid 
with green, and white and gold relieved by Wedgwood cameos. 
In the other case the dining room is of paneled mahogany with 
inlaid mahogany furniture, and the drawing room of sycamore 
with satinwood furniture. Others of the special suites are dec- 
orated in various styles, including English and Colonial Adam, 
Georgian, William and Mary, Sheraton, Louis XV, Louis XVI 
and Empire, no two being quite alike. 

The second class accommodation includes drawing room, smok- 
ing room, dining room and lounge, splendidly designed, the latter 
measuring 40 by 42 feet, and surmounted by a skylight over the 
staircase. [his lounge is fitted out in mahogany, and: arranged 
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THE PRIVATE DINING ROOM IN ONE OF THE TWO SUMPTUOUS REGAL SUITES. 


promenade deck, one side of the hallway is taken up by the 
bureau of information; while the purser and doctor have quarters 
flanking the grand entrance on the shelter deck. 

Besides the large number of staterooms for first and second 
class passengers, which differ little from similar rooms in other 
ships, there are a total of eighty-seven special cabins or suites, 
located mainly on the promenade deck. ‘These suites have been 
furnished and decorated by Waring & Gillow and George Trol- 
lope & Sons, of London, and Wylie & Lochhead, of Glasgow. 
There are two regal suites, comprising each a drawing room, 
dining room, two bedrooms, bath room and pantry. In addition 
to these are a large number of suites of two rooms each with 
bath, and arranged so that one room may be used as parlor 
and the other as bedroom, or, if necessary, both may be used for 
sleeping. ‘The regal suites are both in the Louis XVI style, 
many of the details of that on the port side being based upon 
the Petit Trianon of Versailles. In this case the dining room is 
paneled with fine Italian walnut, with carved ornaments and 
moldings* of burnished gold, with the buffet, writing table, 
dining table and revolving chairs in- Italian walnut and gold. 
This room has a chimney piece of Fleur-de-Pécher marble, with 
a log fire. The drawing room of this suite is paneled in white, 
the curtains being heliotrope and cream, with green settees and 


with easy chairs and settees and small tables. The drawing room 
measures 28 by 42 feet, and is gray in tone, being of the Louis 
XVI style. ‘The furniture is of satinwood, and. includes writing 
tables and book cases, so that it serves the double purpose of 
drawing room and of library and writing room; the carpet and 
curtains are rose color. ‘The smoking room is on this same 
(promenade) deck, and measures 33 by 52 feet. It is Georgian 
in design, with a white ceiling and plaster dome. The paneling 
and furniture are of mahogany. Small square tables and com- 
fortable upholstered chairs are fitted. The dining saloon is also in 
Georgian style, and measures 60 feet fore-and-aft, stretching clear 
across the ship. The panels and pillars are delicately carved in 
white, while a circular well overhead is surrounded by a carved 
pilaster. A mahogany sideboard is placed at the forward end. 
The third class passengers are located in the forward end of 
the vessel, from the lower to the forecastle deck, being accom- 
modated in cabins of two, four, six and eight berths each. The 
dining saloon for this class measures 80 feet fore-and-aft, and 
covers the entire width of the vessel at this point (about 65 feet 
at the after end, and 45 feet forward). It is situated on the 
upper deck, and accommodates 350 passengers at one sitting. It 
is fitted out in polished pine tables with circular revolving seats, 
and has a piano at the forward end. The ladies’ room and the 
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IN THE UPPER ENGINE ROOM. MACHINERY FOR LIFTING THE CASING COVERS ON 


smoking room are located on the shelter deck, and fitted up in 
the same style as the dining saloon. ‘The forecastle deck side 
plating has been carried aft far enough to provide shelter for the 
promenade space allotted to third class passengers. This space 
has been fitted with wide seats, and, for a length of about 150 
feet on each side of the ship, affords a commodious and com- 
fortable lounge. 

The machinery was given somewhat extended description in 
our issue for August, 1906, a portion of which we reprint here. 
The main propelling turbines-have rotor drums, 96 inches in 
diameter for high-pressure and 140 inches for low-pressure, with 
astern drums of 104 inches. These drutns were all hollow forged, 
tle low-pressure being, it is said, the largest hollow forgings 
ever made. ‘They measure 8 feet 2 inches in length, and, as the 
metal is 3 inches thick, the inside diameter is 11 feet 2 inches. 
The turbine blades vary in length from 2% to 22 inches, the 
larger sizes requiring special strengthening for radial and lateral 
stiffness. This is furnished by means of three rows of shroud- 
ing, consisting of circumferential strips laced with copper wire 
and soldered, and provided “with expansion joints formed of 
brass tubes, to take care of expansion and contraction due to 
variations in temperature. The lifting gear, which is illustrated 
in our photograph of the upper part of the engine room, is capa- 
ble of handling the casings of the turbines. The upper half 
of the casing in each of the low-pressure turbines has the im- 
mense weight of 115 tons. ‘The rotor, casing and blades of the 
low-pressure turbines weigh about 450 tons. 

While the rotor is in one piece, the casing requires to be in 
two pieces, one for the lower part of the circumference and the 
other for the upper, both being ultimately bolted together to 
form, a complete circle. Around the rotor, grooves were turned, 
into which the actuating blades were secured; and on the inner 
surface of the casing similar grooves were formed for the fixed 
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blades, to guide the steam against the moving blades on the 
rotor. There is only about one-twentieth part of an inch be- 
tween the tips of the rotating blades and the surface of the 
casing, and a similar clearance between the fixed blades on the 
casing and the surface of the rotor. The speed at the periphery 
of the circle formed by the blades on the rotor ranges from 100 
to 150 feet per second (68 to 102 miles per hour), so there must 
be no possible contact between the moving blades and the adjoin- 
ing surface, yet there must be a minimum space between the 
blades and the neighboring surfaces, otherwise steam would 
escape and be wasted. 

The blades of the turbines are of brass. Their length increases 
from the point where the steam from the boiler enters, to the 
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5 
edge on each blade near the top. This wire is laced with a copper 
round wire, and the whole is cemented with silver solder. This 
binding strengthens the long blades. After the blades were put 
into their grooves in their rotor or casing, and finally secured 
and bound together, the complete unit was put into a lathe in 
the case of the rotor, or a boring machine for the casing, to 
insure that there should not be a greater deviation in length than 
about the one-thousandth part of an inch, equal length being 
essential in view of the small clearance between the blades and 
the surface past which they rotate. The blades are also in per- 
fect alinement, necessitated by the small distance between the 
edges of the fixed and moving blades. In the larger blades there 
is a length of edge of over twenty inches working at a great 


A VIEW IN THE STOKEHOLD OF THE 


last row, where the steam passes to the condenser. ‘The steam 
expands continually, and at each row of blades there is a pre- 
sumed drop in pressure equal to about one pound per square 
inch. Each successive row of blades should be larger than that 
immediately preceding, but it is found in practice feasible to 
make five or six rows of the same length. In large turbines such 
as these, there are nine groups, which successively are of blades 
of increased length. With fast-running turbines used for driving 
electric dynamos the blades are very small; but in the Lusitania, 
for the large propellers and running them at low speed, it is 
necessary to minimize the number of revolutions. ‘Therefore 
the turbine blades have been fixed at over 20 inches at the low- 
pressure end of the low-pressure turbine. | 

The blades of brass were wedged into the grooves formed on 
the rotor and casing, at right angles to the surface, and in each 
ring are equi-distant from each other, but, to accommodate ex- 
pansion, the distance between rings increases with their length, 
so that near the condenser the interval separating the rings 
attains its greatest width. The blades are bound together by a 
brass wire tape, which fits into square indents made on the back 


LUSITANIA, SHOWING SCOTCH BOILERS. 
speed past a corresponding length of fixed blades, and the slight- 
est tendency to rubbing would be disastrous. 

A gland packing was devised on a plan to prevent the’ escape 
of steam at the end of the turbines, and a system has been 


‘ perfected for taking up the expansion. ‘The longitudinal adjust- 


ing of the rotor within the casing also determines the distance 
between the edges of the moving and fixed blades. Mr. Parsons 
devised a system consisting of a “finger plate’ secured to the 
fixed frame of the turbine, which indicates on the rotor shaft 
the exact clearance permissible, so that the engineer can tell 
at a glance whether the rotor is in its exact position in relation 
to the fixed blades in the casing. Screws are provided so that 
adjustments can be made in the relative position longitudinally 
of the rotor and casing. 

To keep the rotor in a true level in its bearings, and record 
any tendency to sag, a vertical point is fitted at the end of the 
casing immediately over the shaft, and by this any change in 
level of the rotor or shaft, even the thousandth part of an inch, 
can be detected. 


The greater the vacuum the higher the efficiency of the tur- — 
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bine; but as the head of steam and its driving action are opposed 
to the forward thrust of the propellers, there is not the same 
need as with ordinary reciprocating engines for a thrust block 
to transmit the thrust of the propeller to the ship. In the case 
of each turbine on the Lusitania there is a thrust block for use 
in starting the machinery, and in changing “ahead” to “astern” 
motion. In the case of the reversing turbines, the blades are 
similar to those in the “ahead” turbines, but are mounted with 
the curve so arranged that the flow of the steam against the 
concave surface will rotate the shafts and propellers in the stern 
direction. : 

The double-ended boilers are 17 feet 6 inches in mean diame- 
ter, with a total length of 22 feet. Each boiler has 344 stay 
tubes and 720 plain tubes, the total number being 1,064. The 
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Fast as the steamship is, it would take her an hour and twenty 
minutes to cover this distance, which is 261 times her own over- 
all length. 

Forced draft on the Howden system of heated air and closed 
ash pits is furnished by thirty-two fans in pairs, driven by sixteen 
electric motors. ‘The impellers are 66 inches in diameter, and 
at 450 revolutions per minute produce an air pressure equivalent 
to 3% inches of water. The motors are of 50 horsepower and 
100 volts. 

There are four main condensers arranged in pairs, with an 
aggregate cooling surface of 82,800 square feet (1.9 acres). In 
addition, there are two auxiliary condensers of 2,000 square feet 
each, with separate circulating and air pumps. The main circu- 
lating pumps were furnished by W. H. Allen, Son & Company, 


THE SWITCHBOARD AND AN END OF ONE OF THE TURBO-GENERATORS FOR LIGHTING. 


total heating surface of one boiler is 6,593 square feet, with a 
grate area of 169 square feet. Each furnace has a separate com- 
bustion chamber. The total grate area of all the boilers is 4,048 
square feet, while the aggregate heating surface is 158,350 square 
feet. The ratio between these two is 39.1 to 1. ‘The working 
pressure is 195 pounds per square inch. ‘The (Morison cor- 
rugated) furnaces have an inside diameter of 45 inches and a 
maximum diameter of 49%4 inches, with a thickness of 34 inch. 
They were made in the Atlas Works, Sheffield, of John Brown & 
Company, Limited: The length of tubes between tube sheets 
is 7 feet 10% inches. The combustion chambers are stayed on 
top by the ordinary bridge girders. The shells are of high ten- 
sile steel with a maximum tensile strength of 79,000 pounds per 
square inch. The boiler heads are, as usual, of mild steel, The 
elliptical funnels have a height above the grate of 130 feet, and 
the outer casing has extreme axes of 19 and 26 feet. 


It may be of interest to remark that the aggregate area of 
grates is larger than that of two city lots, each 20 by 100 feet. 
The heating surface, 3.64 acres, is very near that of a New York 
city block, 200 by 800 feet. The total length of each of the 
25,536 boiler tubes is 8 feet 034 inch. If placed end to end, they 
would extend for a distance of 205,086 feet, or 38.85 statute miles, 


Ltd., Bedford, and consist of eight centrifugal pumps arranged 
in four pairs, with suction and discharge pipes 22 inches in 
diameter. Each pair is driven by a simple high-speed engine, 
18 inches in diameter with a stroke of Io inches, and capable of 
developing 350 horsepower at a speed of 300 revolutions per 
minute. 

The four main air pumps were furnished by G. & J. Weir, 
Ltd., Glasgow, and are 40 inches diameter by 24 inches stroke, 
with each two steam cylinders and’ two pump barrels. In addi- 
tion to these wet air pumps are fitted four double dry air pumps, 
24 inches diameter by 7 inches stroke, for taking care of unex- 
pected or accidental leakage. From the hot well, the feed water 
is taken by four Weir pumps, 14% by 30 inches, and passed 
through two surface feed heaters, where the exhaust steam from 
all auxiliaries except the turbo-generators is employed to heat 
the feed water for the boilers. There are also two direct con- 
nected heaters into which the exhaust from the turbo-generators 
is led. 

The arrangement of the machinery is somewhat unusual, The 
high-pressure turbines proper are forward of the low-pressure 
turbines, and are, of course, in the wings instead of near the 
center line of the ship. The astern turbines are located a little 
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THE PUMP ROOM IN THE SHAFT TUNNEL, 


further forward than are the high-pressure turbines, and are 
connected to the center shafts. The main condensers are located, 
two on each side of the center line, in a separate room entirely 
aft of the low-pressure turbines, and receive exhaust steam from 


two immense pipes passing through a watertight bulkhead. Di- 


rectly beneath these condensers are the hot well tanks, not in the 
double bottom, but located above the ballast tank. Back of 
another watertight bulkhead are grouped, in each of two water- 
tight compartments, the maif circulating pumps, the main air 
pumps and the dry air pumps, one double set for each pair of 
condensers. In the wings outboard from the low-pressure tur- 
bines are the evaporators, in two separate compartments. ‘The 
auxiliary condensers and the bilge pumps are located in the for- 
ward end of the engine room. The surface feed heaters are 
above the load waterline, and directly above the astern turbines. 

The ventilation of the engine room is accomplished by means 
of eighteen electric fans furnished by Laurence, Scott & Company, 
Itd., of Norwich, in sizes 35, 30 and 25 inches diameter. ‘I'he 
output of free air for the largest is 26,000 cubic feet at 315 re- 
volutions per minute, and for the smallest, 14,000 cubic feet at 
450 revolutions. The fans themselves are of the Sirocco type, 
made by Davidson & Company, of Belfast. Ventilation of the 
ship as a whole is by the Thermo-Tank Ventilating Company of 
Glasgow. Each unit of the apparatus consists of an electric 
motor operating a Sirocco fan which discharges air into a tube 
heater, and thence to the main distributing tanks, In this way 
the temperature of the air delivered can be regulated as re- 
quired. The outfit on this ship is designed to change the air in 
the various compartments from six to eight times per hour, and 
to maintain a temperature of at least 65 degrees F. in the coldest 
weather. 


Electric lighting is furnished by means of four duplicate turbo- 
generators, furnished by C. A. Parsons & Company, Ltd., New- 
castle-on-Tyne, and located in a compartment above the air 
pumps. Fach unit measures 23 feet 11 inches over all, and has 
an output of 375 kilowatts at a voltage of from 110 to 120. ‘The 
rate of rotation is 1,200 turns per minute. Each dynamo is 
shunt wound, the armature being of the surface drum wound 
type, with one turn per section. Tests of these units have shown 
a steam consumption at full load of from 46 to 48 pounds per 
kilowatt hour. The consumption rises to above 60 pounds at 
half load. 

Two independent refrigerating installations, furnished by the 
Liverpool Refrigeration Company, Limited, have been fitted, one 
to take care of the provisions of the ship, while the other set 
looks after perishable cargo. ‘The former is located on the main 
deck near the forward end of the engine room, the cold cham- 
bers being on the lower deck on each side, a little further for- 
ward, and above the after boiler room. Insulation is of granu- 
lated cork in combination with moisture proof paper and white 
pine boards. The capacity is about 13,000 cubic feet. The in- 
stallation is on the carbonic-anhydride principle, and consists of 
a horizontal compound duplex machine with vertical evaporator 
and two horizontal duplex brine pumps. The cargo refrigeration 
plant is forward on the starboard side of the shelter deck, and is 
connected with an extensive range of cold chambers on the orlop 
decks, insulated as before. 

Steam steering has been supplied by Brown Brothers & Com- 
pany, Limited, Edinburgh, and is actuated by a two-cylinder 
horizontal engine with cylinders 14 inches in diameter by 14 
inches stroke. Another similar engine is held in reserve, for 
emergency use. The maximum angle of displacement of the 
rudder head is 35 degrees in each direction. Fach set of engines 
is capable of exerting a torsional strain on the rudder stock of 
1,240 foot-tons, with a steam pressure of 150 pounds and a back 
pressure of 20 pounds. ‘The main steering engine is mounted 
on the forward end of the false tiller, with steam and exhaust 
pipes arranged in the axis of rotation. f 

The subdivision of the ship into watertight compartments is 
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arranged to permit of ready communication between the dif- 
ferent sections, by means of a series of horizontal and vertical 
sliding watertight doors on the Stone-Lloyd system, constructed 
by J. Stone & Company, Limited, of Deptford. These are 
actuated by hydraulic power supplied by a pressure main running 
nearly the entire length of the vessel. ‘The doors may be 
operated either from their immediate positions, or from the 
bridge, and in the latter case either singly or en masse. On the 
bridge is an electric indicator, in which lights inform the officer 
in charge as to the state of each door. 

One of our photographs shows a novelty fitted on this ship 
in the shape of electric cranes built by Stothert & Pitt, Limited, 
Engineers, Bath. There are four of these cranes fitted, two on 
each side, all having a capacity of 30 cwt. One on each side 
works at a radius of 18 feet, and the other at 25 feet. ‘The lift- 
ing motor gives 15 horsepower at 500 revolutions and 110 volts, 
and raises the full load at a speed of too feet per minute. The 
slewing motor is of 214 horsepower at 750 revolutions, and is 
capable of slewing the crane at such a rate as to give a speed 
of 400 feet per minute at the limit of reach. In addition to these 
cranes, there are four electrically operated boat hojsting winches 
manufactured by Laurence, Scott & Company, Ltd., Norwich. 

The amount of space taken up by machinery is interesting. The 
total machinery outfit extends from frame 233 forward to frame 
50 aft, a distance of 482 feet 2 inches. ‘Io this must be added 
29 feet 6 inches for the cross bunker extending from frame 233 
to 245, making 511 feet 8 inches in all. This’space is divided as 
follows: the forward boiler room, containing five double-ended 
and two single-ended boilers, 96 feet; three other boiler rooms, 
each containing six double-ended boilers, 80 feet each; making 
a total of 336 feet for boilers; the low-pressure engine room, 90 
feet 8 inches; condenser room, 26 feet 8 inches; air and circulat- 
ing pump room, 28 feet to inches. The high-pressure engine room 
measures 61 feet 4 inches in length, and, with the evaporator 
room of 29 feet 4 inches, covers the space alongside the low- 
pressure engine room on each side of the ship. It should be 
noted that the entire distance of 482 feet 2 inches is taken up 
by machinery, there being in this space no cross bunkers what- 
ever. The width of the boiler rooms is about 56 feet. ‘The sides 
of the ship in way of the boilers are taken up by bunkers. 

An extensive series of trials of the Lusitania included four 
successive runs alternately north and south over a course of 303 
miles in extent. The mean speed was 25.4 knots. On these runs 
the boiler pressute averaged 186 pounds per square inch, the 
mean vacuum was 28:2 inches, the mean revolutions of the four 
shafts were 188 per minute, while the power as read from the 
torsion meter was 64,600 shaft horsepower, corresponding with 
probably 70,000 (indicated) horsepower. ‘The circumferential 
velocity of the rotors of the low-pressure turbines was about 150 
feet per second. The draft was 32 feet 9 inches, corresponding 
with a displacement of about 37,000 tons. 

With slightly less draft, the ship made two runs over a course 
of fifty-nine nautical miles at an average speed of 26.45 knots, 
which is absolutely without parallel in any other vessel except 
of the torpedo boat and destroyer types, where everything is 
sacrificed to the one consideration of speed alone. Even the 
scout cruisers of the British navy have failed to attain such a 
speed as this, their highest record being 25.88 knots. 


An International Congress of Navigation is to be held in St. 
Petersburg in June, 1908, and invitations have been issued to 
engineers all over the world for papers or other professional con- 
tributions. As regards ocean navigation the congress seeks in- 
formation as to the best type of sea-going vessel for freight 
service, and in relation to transshipment of cargo to craft on 
inland waterways and canals. A subject of more definite nature 
is the relative advantage of dry-docks, floating docks, lifting 
appliances, etc., for the repair of ships. ‘The other: subjects 
under the general head of “Ocean Navigation” are the applica- 
tion and preservation of armored concrete in maritime works, 


harbors of refuge, the construction of ports on sandy shores, etc. 
As to inland navigation, three questions are being addressed to 
all interested in such matters. ‘These are (1) arrangements to 
be given to weirs in rivers having great variations of discharge, 
and occasionally carrying down large quantities of ice, so as to 
subserve the interests of navigation and industry; (2) study of 
the economical and technical conditions of the working arrange- 
ments and mechanical traction of boats on rivers, canals, and 
lakes,and of the regulations necessary for this purpose: (3) equip- 
ment of ports of inland navigation, especially the advance made 
in electric plants. Papers will be read on the participation of 
the government and the various parties interested in the expenses 
necessary for the development of inland navigation, including, 
the power to be given to the government to acquire a part of the 
land which would be improved in value along new waterways. 


COMBINED INDICATOR CARDS. 


BY CHARLES S. LINCH. 
(Concluded.) 
WINYAH. 

The steamer Winyah was built in 1892 by the Jackson & Sharp 
Company, Wilmington, Del., her engine and boilers having been 
supplied by Neafie & Levy, of Philadelphia. She measures 200 
feet between perpendiculars; 219 feet over all, with a beam of 
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INDICATOR CARDS FROM WINYAH ENGINE, 
38 feet and a depth of 26 feet 1 inch. Her net tonnage is 1,445; 
gross tonnage, 1,682. 

A speed of 10 knots is obtained with one screw propeller hav- 
ing a diameter of Io feet, a pitch ratio of 1.4, and a pitch of 14 
feet. This propeller is actuated by a triple expansion engine 
with cylinders 16, 24 and 41 inches in diameter with a common 
stroke of 30 inches. Steam is supplied by two single-ended cylin- 
drical boilers with a diameter of 10 feet 6 inches, and a length of 
11 feet. The working pressure is 160 pounds gage. 
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The ratio of low-pressure piston displacement to high-pressure 
is 6.56; low-pressure to intermediate, 2.91; intermediate to high- 
pressure, 2.25. ‘The apparent cutoff is 65 percent. Taking ac- 
count of clearance, however, we find that the real cutoff is 81 
116, or 69.8 percent. The total ratio of expansion is 9.39, 1.€. 
6.56 
0.698 
pounds absolute. The initial pressure in the intermediate cylin- 
der is 73 pounds; in the low-pressure cylinder, 22.3 pounds; the 
back pressure is 3.25 pounds per square inch. ‘he mean effective 
pressure theoretically is 51.4 pounds referred to the low-pressure 
cylinder. The cards, however, show a mean effective pressure 
of only 34.31 pounds. The ratio between the two gives the card 
factor, which is 66.7 percent. 

The terminal pressure due to the ratio of expansion would be 
16.9 pounds. The cards, however, show a terminal pressure of 
only 13.7 pounds. ‘The pressure in the first receiver was 60 
pounds gage; in the second receiver, 11 pounds gage. With the 
throttle wide open, the revolutions were 107 per minute. ‘The 
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temperatures of hot well and feed water were respectively 120 and 
180 degrees Fahrenheit. The engine developed a total of 723.4 
indicated horsepower. 


NEVADAN. 
The steamship Nevadan was built in 1902 by the New York 
Shipbuilding Company, Camden, New Jersey, for the American 
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CARDS FROM STARBOARD ENGINE OF NEVADAN, 


Hawaiian Steamship Company. Her length between perpen- 
diculars is 360 feet; length over all, 371 feet 6 inches; molded 
beam, 46 feet; molded depth, 27 feet 2 inches; mean load draft, 
24 feet; displacement corresponding with this draft, 8,650 tons. 
The net tonnage is 2,824; gross tonnage, 4,408 tons. ‘The oil 
bunker capacity is 10,500 barrels. The ship has a double bottom 
and eight watertight bulkheads. 
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II feet 6 inches. Each boiler has four furnaces of an inside di- 
ameter of 41 inches; each furnace having a separate combustion 
chamber, and being fitted with two oil burners. Each boiler has 
390 tubes, 3 inches in outside diameter and 8 feet 3 inches long 
between sheets. The grate surface for the two boilers is 156 
square feet; total heating surface, 6,070 square feet, ratio, 38.9 
to I. 

The cylinder clearances are respectively 16 percent for the 
high-pressure; 11 percent for the intermediate and 8 percent for 
the low. The ratio of low-pressure piston displacement to high- 
pressure is 8.07; low,pressure to intermediate, 3.03; and interme- 
diate to high-pressure, 2.66. The total ratio of expansion is 9.06, 
corresponding with a theoretical terminal pressure of 17.9 pounds 
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GENERAL, 

In reference to the Mohican, it has been through the effort and 
hard constant work of her chief and first assistant that the en- 
gine is the beautiful working machine it is to-day. ‘The cards 
shown are from one of four runs; two were taken in Delaware 
Bay, the other two were taken between Winter Quarter and the 
Tail of the Shoe lightships. he combined cards are a mean of 
the four sets. The actual coal consumption is 18 tons. 

The cards of Winyah and Nevadan show the effects of wire- 
drawing, and the fallacy of“by-pass. "The great fault of these 
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CARDS FROM PORT ENGINE OF NEVADAN. 


COMBINED CARDS FROM ENGINES OF THE STEAMSHIP NEVADAN—-MEAN OF THE TWO ENGINES. 


on an initial pressure of 179 pounds absolute in the high-pressure 
cylinder. The back pressure is 4.5 pounds. The mean effective 
pressure theoretically is 54.6 pounds. Figured from the cards 
the mean effective pressure referred to the low-pressure cylinder 
is 31.58 pounds per square inch. The card factor, or ratio be- 
tween these two, is 57.9 percent. The starboard engine developed 
1,223.7 indicated horsepower; port engine, 1,171.6; total, 2,305.3 
horsepower. 


engines is this wire-drawing, and great loss of pressure between 
engine and boiler. In the Harlan & Hollingsworth Company 
designs, there is shown a very fine card, and the writer has cards 
from one of their latest designs, in which the loss between engine 
and boiler is less than two pounds. The Mohican’s main bear- 
ings have showed the following wear in one year: Nos. I, 2, 5 
and 6, each 0.006 inch; No. 3, 0.004 inch; No. 4, 0.008 inch; 
average, 0.006 inch. 
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SINGLE SCREW STEAM LIGHT VESSELS. 
: (Concluded. } 
THE MACHINERY. 

The propelling machinery consists of one vertical, direct act- 
ing, open-front condensing fore-and-aft compound engine, with 
cylinders 16 and 31 inches in diameter and a stroke of 24 inches. 
This engine drives a right hand four-bladed cast steel propeller 
7 feet 9 inches in ‘diameter and Io feet pitch. ‘The pitch ratio is 
1.20. 

The engine cylinders are cast separately, with barrels finished 
1¥@ inches thick. The ports are proportioned for a maximum 
steam velocity of 8,000 feet per minute, and an exhaust velocity 
of 5,000 feet per minute, with a piston speed of 600 feet per 


body and 2% inches in the guide and stuffing box. The reversing 
links are of the Stephenson double bar type, 3% inches wide and 
14% inches thick. ‘The eccentric rod pins are 15 inches between 
centers. The link pin has a diameter and length of 2% inches. 

The eccentric rods are secured to the straps by a tee, forged on. 
The upper ends are forked, and fitted with composition journal 
bearings. ‘The eccentric sheaves are of solid cast iron for the 
high-pressure cylinder, and for the low-pressure cylinder are 
made in two parts, divided through the center of the shaft. ‘Ihe 
larger part is of cast iron, and the smaller of mild steel. The 
straps are of cast steel, 3 inches wide. ‘he extreme throw of 
the eccentrics is 5 inches. 

The bedplate of the engine is of cast iron in one piece, with 
four main bearings. The main bearing brasses are 914 inches long, 


minute. A\ balance cylinder, 6 inches in diameter, is fitted on top and filled with anti-friction white metal. The caps are of cast 
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of the receiver cover, with a piston for taking the weight of the 
low-pressure valve. The pistons are of cast iron, about 5 inches 
deep, the low-pressure being hollow. Piston rods are of ma- 
chinery steel, 314 inches in diameter. Crosshead blocks are of 
mild steel forged in one piece about 6 inches square, the con- 
necting rod pins being 3% inches in diameter and 4 inches long. 
The connecting rods are 54 inches center to center, forged of 
mild steel, with a fork at the crosshead end and a tee at the 
crank pin end. 

The high-pressure valve is of the piston type, with a travel’ of 
about five inches; the low-pressure valve is a double ported slide 
valve. Both valves under full gear will cut off at about three- 
fourths stroke. The lead is about 7/32 inch at top and 13/32 inch 
at bottom. The valve stems have a diameter of 114 inches in 
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Hold 


DECK PLANS, SHOWING THE GENERAI, ARRANGEMENT OF THE ACCOMMODATIONS AND MACHINERY. 


iron. The cap bolts have a diameter of 134 inches. The cylin- 
ders are supported on the back side by the condenser and back 
columns cast in one piece, of iron. On the front side are two 
steel columns, 4 inches in diameter, highly polished, and secured 
to the cylinders and bedplate by through bolts and nuts. 

The condenser contains 800 square feet of cooling surface, the 
tubes being of the best quality of brass, 34 inch outside diameter, 
of No. 18 B: W. G. The tube sheets are of Tobin bronze, 1 inch 
thick. The main exhaust pipe from the low-pressure cylinder 
is of cast iron, % inch thick, and measuring about 7 by 13 inches. 

The crank shaft is of forged steel, 7 inches in diameter, with 
crank pins 7 inches in diameter and 8% inches long. The crank 
webs are 5% inches thick. The couplings, which are forged on 
the shaft, have a diameter of 1414 inches and a thickness of 234 
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ONE OF THE TWO MAIN BOILERS IN THE NEW LIGHT VESSELS. 
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inches. The thrust shaft is 7 inches in diameter, and is provided 
with seven thrust collars forged on, and so designed that the 
maximum thrust does, not exceed 50 pounds per square inch. 
The intermediate shaft has a diameter of 7 inches, and the tail 
shaft, 74% inches. ‘The after end of the tail shaft is turned to a 
taper of 34 inch to the foot, to fit the propeller hub, which has a 
length of 17 inches. All the shaft couplings are fitted male and 
female for centering. 

Steam is furnished by two boilers, of the gunboat type, with a 
mean diameter of 9 feet 3 inches and a length of 16 feet 4% 
inches. The working pressure is 100 pounds per square inch. 
The steam space measures 269.2 cubic feet. The heating surface 
of each boiler is 1,437 square feet, with a grate surface of 36.6 
square feet. The ratio is thus 39.26 to 1. Each boiler has two 
Fox corrugated furnaces, with an inside diameter of 40 inches, 
and a thickness of %4 inch. Each grate has a length of 5 feet 6 
inches. Each boiler has 290 tubes, measuring 6 feet 4 inches be- 
tween heads. Two hundred and seventy of these are 24-inch 
tubes and twenty are 4-inch tubes. The shell is formed in three 
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THE MAIN ENGINE: VIEW OF FORWARD END, AND 


SECTION THROUGH 


‘courses of one plate each, 34 inch thick, with double riveted cir- 
cumferential seams, and triple riveted longitudinal seams with 
double butt straps. The boiler heads have a thickness of 9/16 
inch, with reinforcing plates inside, 3¢ inch thick, for the ends of 
the longitudinal stays. Combustion chamber plates are 9/16 inch 
thick. A steam drum is fitted, 10 feet long and 4o inches in 
diameter, with a dry pipe for taking off the steam. 

The funnel measures 45 feet above the grates, and is built 
double. The lower and upper courses of the inside stack have 
thicknesses of 3/16 and % inch; the outer casing is 1 inch thick. 

The air pump is independent, of the vertical, twin cylinder, 
beam type, with one steam cylinder, 714 inches in diameter, and 
two air cylinders, each 12 inches in diameter and 8 inches in 
stroke. The circulating pump is of the centrifugal type, driven 
by a vertical direct connected engine, 5 by 5 inches. ‘The feed 
pump is of the vertical, duplex piston type, with a stroke of 6 
inches, and with steam and water cylinders respectively 6 and 4 
inches in diameter. The suction and discharge pipes are 4 and 3 
inches in diameter. The fire, deck and bilge pump is located in 
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CYLINDERS, LOOKING FROM STARBOARD SIDE. 
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the upper engine room. It is of the horizontal, duplex type, with 
a stroke of 10 inches, and with steam and water cylinders 9 and 
5%4 inches in diameter. ‘The suction and discharge pipes have 
diameters of 4 and 3 inches respectively. ‘The sanitary pump is 
similar to the feed pump, but has cylinders 4% and 334 inches 
in diameter, with a stroke of 4 inches. 
THE FITTINGS. 
‘The lantern houses are of extta strong construction, and se- 
curely fastened to the deck. All fittings are of extra heavy brass, 
and the tops are covered with No. 4 canvas. The pilot house is 


built of white pine and securely fastened with galvanized through 
A steel 


bolts; the top is fitted with a rail of galvanized iron. 


of the engines. ‘he hold contains fresh-water tanks, chain lock- 
ers and trimming tank forward of the thwartship coal bunker, 
and fresh-water tanks and ‘trimming tank aft of the engine. 

In the pilot house is fitted a complete outfit of hand steering 
gear, with a hard wood wheel. All necessary ropes, etc., with a 
spare tiller and quadrant on the rudder head, are installed, the 
steering chain being 54 inch. ‘There is also a complete system of 
brass speaking tubes, 114 inches in diameter. The fog signal 
apparatus includes a deep toned chime whistle, 12 inches in 
diameter, fitted with a compound automatic whistle valve, and 
mounted at the top of the funnel. The fog bell is of 1,000 pounds 
weight, in a steel frame located forward of the pilot house. The 


LIGHT VESSEL NUMBER EIGHTY, A PROTOTYPE OF NUMBERS EIGHTY-FOUR AND 


break-water is located forward, being 3 feet 9 inches high, and 
of ro-pound plates, with a 2 by 2 by % inch angle fitted around 
the upper edge,'and bottom angles for connecting to the deck 
beams. Stiffening angles are also fitted. 

The engine and boiler casings are made of 10-pound steel 
plates, stiffened by angles fitted inside, 30 inches apart and meas- 
uring 3 by 2% by % inches. ‘The top and bottom angles are 
respectively 214 by 214 -by 14 inches and 3% by 2%2 by 5/16 
inches. Five composition air ports are fitted in the drum room 
casing and two in the engine room casing, the glass having a 
thickness of 34 inch. ‘The engine and boiler room casings on the 
main deck contain the engine room hatch, lockers, steam drum, 
pumps, uptake from boilers, also part of funnel, ventilators, etc. 

Four state rooms, fitted aft on the main deck, are arranged 
respectively for the master, mate, engineer and assistant engi- 
neer. ‘Their mess room is on the center line of the ship between 
the pairs of state rooms. The bath room is located just forward 
of this accommodation, on the port side, and a pantry aft. The 
crew are located forward of amidships in five state rooms con- 
taining a total of eleven berths, with mess room between the 
rows of state rooms, and galley on the starboard side. The bath 
room for the crew is forward of the state rooms, on the star- 
board side alongside the windlass room, with pantry and lamp 
room on the port. : 

The lower deck contains under the forward end fresh water 
tanks, with a carpenter shop, oil room, spare rigging stowage, 
paint room, coal bunker, crew’s galley and a number of lockers. 
- Aft of the engine space are a sail room, engineer’s work room and 
a number of store rooms, while coal bunkers are fitted in wake 
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running whistle has a deep-toned chime, and is 8 inches in di- 
ameter. The masthead lights are hoisted by hand gear with iron 
drums, the hoisters being firmly secured on the deck on a bed- 
ding of yellow pine. 

A steam windlass with 9-inch steam cylinders is fitted, with 
two gypsies and two wild-cats for 15-inch stud link chain. 
The chain stoppers are made of cast steel, with springs 
6 feet long for the center hawse pipe and 5 feet for the 
starboard pipe. The steam capstan has two cylinders 5 inches 
in diameter and 8-inch stroke, with steam valve operated from 
either the spar or the main deck. ‘There is one harbor anchor, 
weighing 1,800 pounds, one kedge, weighing 340 pounds, and one 
mushroom mooring anchor. 
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SECTION THROUGH ENGINE ROOM, AT FRAME 20, LOOKING FORWARD. 


diameter, and designed for lifting the 7,500-pound mushroom 
mooring anchor with 25 fathoms of 2-inch stud link chain sus- 
pended. 

The vessel is fitted with a foremast, a mainmast and a main 
tri-sail mast, the two former serving as lantern masts. They 
are built of steel, with an outside diameter of 16 inches, which 
is uniform to the hounds. ‘The plates are 12%4 pounds thick. 
Three stiffeners are fitted, 314 by 3 by 3%-inch angles extending 
the full length. These masts are provided with guide rails on 
which travel the bracket rings carrying the lens lanterns from 
the deck inside the lantern house to the lantern height when 
hoisted aloft. The tri-sail mast is made of one stick of Oregon 
pine of a diameter of 14 inches. The main boom, 11 inches in 
diameter, is 38 feet long; the gaff, 20 feet in length, has a 
diameter of 7 inches. The standing rigging is of galvanized 
steel rope. The running rigging is of Manila rope. A power 
boat, 21 feet long, and a whale boat, 23 feet by 5 feet 9 inches, 
are carried on the starboard and port sides respectively on the 
spar deck. The davits have diameters of 514 and 5 inches for 
the power boat and whale boat respectively. 


a 


Another Race for the America’s Cup. . 


While such keen rivalry is being manifested by the great 
steamship companies for the speed-supremacy of the Atlantic 
ocean, another challenge is reported to be on its way to the 
United States from Sir Thomas Lipton for another race to be 


The anchor davit is 714 inches in| 


held in 1908 for the famous trophy captured so long ago by the 
America. Such an event will be eagerly welcomed by yachtsmen 
the world over. 


The Chilian Steamship Lebu. 


There was launched from the yard of Earle’s Shipbuilding 
& Engineering Company, Limited, Hull, last November, the 
steamship Lebu, which has been built to the order of the 
Compafiia Sud Americana de Vapores.- This is a sister ship to 
the Teno, which was launched from the same yard a few weeks 
ago, and has sailed for Valparaiso, where both are owned. Our 
photograph is the only one taken of either vessel, the dimensions 
of which are: length, 340 feet; breadth, extreme, 40 feet; depth, 
molded, 24 feet. 

She has been built of steel to Lloyd’s 100 Ar class, and is 
fitted for carrying a large quantity of water ballast in cellular 
double bottom and aft peak tank. She will carry about 3,950 
tons deadweight, and has a large capacity for cargo. She has 
a poop, bridge, and top gallant forecastle; two pole masts of 
steel, each fitted with derricks and all necessary cargo gear, 
including a 30-ton steel derrick stepped on deck for heavy lifts. 
There are six powerful silent steam winches of the Earle Com- 
pany’s special make; two geared steam winches, and two steam 


THE STEAMER LEBU RECEIVING FINISHING TOUCHES. 


coaling winches by Clarke, Chapman & Company, a steam 
windlass by Emerson, Walker & Thompson; and steam steering 
gear by Davis & Company, fitted under the bridge. 

The hatches are arranged at the sides of the vessel in pairs, 
with chafing bulkheads in “tween decks and holds to allow of 
a rapid discharge of cargo into lighters. For bunkering the 
vessel, a system of cranes and shoots operated from coaling 
winches on the bridge has been adopted. 

A commodious house has been provided at the fore end of 
the bridge for the captain’s room and chartroom. ‘The saloon 
is placed at the fore end under the bridge and the officers and 
engineers are also berthed on this deck in rooms at sides of 
casings. The petty officers, seamen ahd firemen are accommo- 
dated in the forecastle. 

The machinery consists of a set of triple expansion engines 
with cylinders 23, 37 and 61 inches in diameter by 42 inches 
stroke, working at a pressure of 170 pounds per square inch, 
and supplied with steam by large single ended cylindrical boilers. 
Economy in coal consumption and in upkeep of engines and 
boilers has been carefully considered in the design of the ma- 
chinery, all working parts and bearing surfaces being extra large. 


404 . 
A Brazilian Steamer. 

The Ceara is the first of six steamers built for the Lloyd 
Braziliero by Messrs. Workman, Clark and Company, of Belfast. 
Each vessel is 354 feet in length, and has a gross tonnage of 
about 3,500 tons. She was built under Lloyd’s special survey to 
qualify for their highest class. She also fulfils the Board of 
Trade requirements for a foreign going passenger steamer. In 
the design and arrangement, the special requirements of 
the South American coast passenger and cargo trade have been 
carefully considered, and when completed she will be found to 
be a most comfortable and luxurious steamer. Accommodation 
will be provided for upwards of 170 first class passengers, 20 
second class, and 300 third class. 

The first class staterooms are placed in the upper deckhouse 
and on the main deck, and a number of cabins de luxe are 
provided—these include a large sitting room, bedroom, lavatory 
and bathroom. All these rooms are large, airy, and well lighted 
apartments. The first class dining saloon is situated on the 
main deck, and extends the full width of the vessel. A wide 
staircase leads from this saloon to the main entrance hall on the 
upper deck. This hall will be used as a lounge, and from it 
broad central corridors run fore and aft, with the staterooms 
opening off on each side. The cabins de luxe are placed around 
the entrance hall. Large double doors on each side open out 
on to the deck. 

The main staircase continues up from this deck to the shade 
deck entrance hall. Opening off the forward end of this hall 
is the music saloon, and off the after end is the smoke room. 
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BOW OF THE CEARA, JUST PRIOR TO THE LAUNCHING OF THE SHIP. 


Both of these apartments are large, lofty, and well lighted, and 
will be suitably furnished. On each side of the hall wide double 
doors open out on to the shade deck, where ample promenading 
space is provided. A number of additional first class staterooms 
and the officers’ rooms are placed in the deckhouse at the for- 
ward end of the shade deck. 

The second class passengers’ rooms are situated on the main 
deck forward of the boiler casing. The dining saloon is 
arranged in the center of the vessel, with the staterooms open- 
ing off on corridors on each side. The steerage quarters are 
fitted up at the forward end of the main deck, and include a 


separate room for women. A portion of the steerage will be 
fitted up with iron beds, and a portion with hammocks swung 
from the beams. 

The engineers’ and petty officers’ rooms are placed in the 
midship house on the upper deck, while the crew are berthed 
in the top gallant forecastle. ‘The sanitary arrangements for 
each class are receiving special attention, while the galleys and 
pantries will be provided with the most modern appliances. 
Electric lighting will’ be fitted throughout the vessel, while all 
the living compartments and public rooms will be well ven- 
tilated by natural and artificial means. 
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The cargo space is divided into four holds, by watertight 
steel bulkheads, which extend to the upper deck. ‘The holds 
are fitted with suitable hatchways equipped with eight power- 
ful hydraulic cranes capable of rapidly loading and _ dis- 
charging the cargo. Baggage and parcel rooms have been ar- 
ranged for passengers’ luggage, and mail and bullion rooms 
are being fitted up. 

The propelling machinery is being constructed in Messrs. 
Workman, Clark & Co.’s Belfast yard, and consists of two sets 
of triple expansion engines, and three steel cylindrical multi- 
tubular boilers, working under Howden’s system of forced 
draft. An auxiliary boiler is provided for supplying steam for 
the auxiliary engines and deck machinery. 


CLEANING MARINE BOILERS. 
BY LIEUTENANT H. C. DINGER, U. S. N. 


The introduction of watertube boilers, both in the naval service 
‘and the merchant marine, has caused new methods of cleaning 
to be introduced. A general description of these later methods, 
more ‘particularly as carried out in the naval service, should be 
of interest and value. With this idea in mind the following notes 
and description of methods of cleaning marine boilers in service 
are submitted. 


CLEANING FIRE SIDES AND EXTERIOR OF BOILERS. 


When steam is taken off boiler the cleaning of the grate and 
fire sides of boilers is first attended to. When fires are out, the 
furnaces are hauled and ash pans cleared out. After the boiler 
is cool, sweep tubes, overhaul grate surface, bridge walls, baffling, 
and clean out combustion chambers. 

Grate Surface——This is overhauled by cleaning out all clinker 
that adheres to the bars or bearers, especially cleaning the 
grooves on top of bars. Bars that are burnt out in places, or that 
are badly warped, are taken out, and other bars are put in their 
places. New bars should be put in the back section and old bars 
kept in the front, so that the bars most likely to come down will 
be in front. Care should be taken to keep the surfaces of uniform 
height. If high bars are put alongside of deeply burnt ones, the 
new ones will burn out more rapidly than if the surfaces are 
kept uniform. 
| Bridge Walls—Any clinker adhering to the bridge wall is re- 
moved and bricks that have become loose, broken or have fallen 
out, are replaced. Fire clay is used to make the mortar for secur- 
ing the bricks. 

Tubes and Combustion Chamber (Shell Boiler)—Tubes are 
swept by means of the steam lance and hand brushes, having wire 
bristles. The soot falls into the combustion chamber, whence it 
has to be removed. The sides of the combustion chamber are 
cleaned with wire brushes. The tubes, and in fact the whole 
fire side of the boiler, can be very well cleaned by putting the 
boiler compartment under forced draft and opening the furnace 
door and dampers. The draft will blow through the boiler and 
up the stack, and will carry along with it the loose soot and 
cinders. 

Tubes and Baffles (Watertube Boilers) —The exact:method of 
cleaning will depend upon the type of boiler. General methods 
of cleaning some of the most common types will be described 
later. 

Babcock and Wilcox Boiler.—A large part of the soot collects 
on the horizontal baffle, whence it can be removed by means of 
hand rakes worked through the lower side door in the casing. In 
order to keep the soot from falling into the fire room, a few of 
the baffle bricks are taken out just inside the casing door. When 
this is done, the soot drops through these openings and into the 
ash pans. The soot collecting on the upper tubes can be dislodged 
by means of the steam or air lance, or, if this will not do it, by 
means of brushes or pieces of flattened pipe. Some arrangements 
of brushes which can be hauled through between each two rows 
of tubes, by means of lines, are used. Old condenser tubes, 


flattened out, make a good tool for scraping the soot off the 
tubes. These can be worked either through the side doors, from 
the grate or from the space above the tubes. 

Many vessels are fitted with both an air and a steam system for 
tube blowers. With steam there is some likelihood of the moist- 
ure rusting the tubes when the boiler is cold. The moisture: of 
the steam may also sometimes cause the soot to bake hard on the 
tubes. It is, however, generally much easier to get an abundance 
of pressure with the steam than with the air, since this depends 
on the capacity and the efficiency of the air compressors supplied. 

Where a good forced draft air pressure can be obtained, it is 
ordinarily not necessary to use hand brushes, except where the 
soot is baked on. The boiler compartment is put under air press- 
ure, furnace and ash pan doors closed, one side door is opened 
at a time, and the current of air takes the soot with it and drives 
it out of the smoke stack. While the draft is on, the steam or 
air lance is used through the dusting doors, loosening up the 
soot so that the draft can take it up. In this way the tubes can 
be cleaned in a short time, and with very little manual labor. 
Precaution should be taken to see that there is a good beam wind 
during the time that tubes are being swept with forced draft. 
This will prevent the soot and cinders from being blown over the 
upper parts of the vessel. 

Express Boilers—The outside of tubes can be cleaned by using 
the steam or air lance through the cleaning doors provided in the 
front casing, and by use of bars, scrapers, brushes or steam lance 
from the furnace. ‘The soot, as it is loosened from the tubes, 
drops into the furnace, or on the tops of lower drums, from which 
places it must be removed. After the heavy accumulation and 
hard soot is removed, the fire sides can be quite well cleaned by 
putting on heavy forced draft, and using the steam lance between 
the tubes. When baffle plates are fitted, special care should be 
taken that the soot accumulating upon them is removed. 

Niclausse Boilers—Baffle plates can be cleaned by pushing 
them back and forth, and using the steam or air lance between 
the headers. ‘The soot on the tubes is removed by brushes, 
scraper or steam lance from the furnace or uptake. ‘The loose 
dirt can be removed by the tse of forced draft, as with other 
boilers. 

Exterior of Boilers —After the heating surfaces of boilers have 
been cleaned, the ash pans and exterior of boiler should be 
cleaned and overhauled. Ash pans are usually brushed out with 
wire brushes, and then rubbed over with oil. The sides of ash 
pans which form a support of the boiler should be chipped, care- 
fully cleaned and painted with red lead or other suitable paint, 
several times a year. ‘The unlagged surfaces of headers, drums, 
etc., of watertube boilers should be cleaned with wire brushes and 
rubbed over with oil. Cylinder oil or linseed oil can be used, or, 
if desired, specially prepared paint can be used for this purpose. 
The dogs, hinges, bolts and other fittings in the casing should be 
kept free from rust, and the threads of bolts for securing re- 
movable parts of casing should be smeared with graphite to pre- 
vent “freezing.” Rusty spots on the outer casing or shell should 
be scraped, red leaded and then painted with the white or brown 
paint used for the outside coat. 


CLEANING INTERIOR OF BOILERS. 


The overhaul of the steam drum of watertube, or the interior 
of shells of shell boilers, consists of (1) overhauling, cleaning and 
repairing the internal feed pipes and automatic feed regulators, 
dry pipes and scum pans; (2) renewing zines; (3) removing oil, 
dirt, or scale contained in the drum or shell. 

Internal feed pipes often corrode, and their joints sometimes 
come loose. The holes in the internal feed pipe may also become 
partly plugged with grease, and so have to be cleaned. The auto- 
matic feed regulators require examination and cleaning. Pivot 
pins in regulators, especially if made of iron or steel, some- 
times corrode and stick. They are usually made of brass, to 
avoid this sticking. If feed regulators are frequently overhauled 
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and cleaned, they will generally work with a fair degree of satis- 
faction. ‘The zincs should be examined at least twice a year, and 
every quarter, if possible. When zincs become brittle and show 
signs of decomposition they should be renewed. With ordinary 
service in the navy, they will require renewal about every eight 
months. In watertube boilers, it is often desirable to fit zincs in 
some of the lower drums, as well as in the steam drum. 

Removing Dirt—The dirt lodging in the drums consists chiefly 
of the oil and mud that comes in with the feed water; this is 
sometimes mixed with rust and salt scale. This dirt is removed, 
and all parts of the metal wiped with kerosene (paraffin). ‘The 
upper parts of the steam drum often show signs of rust, due to 
the presence of air. Kerosene is good for softening and loosen- 
ing up rust, and isa good aid in removing oil, rust and dirt from 
the interior surfaces of boilers. 

Tubes.—The deposit on the tubes consists of oil, mud, rust and 
salt scale. When no scale is present the deposit is soft, or has a 
leathery nature. Sometimes it is quite dry, and can be brushed 
off like dust. When scale is present, the deposit is hard, and will 
require a sharp edged tool to remove it. 


DEPOSIT. 


Yi), 


ILLUSTRATION SHOWING LOCAL, COLLAPSE. 


Bad Effects of Deposits on Heating Surfaces.—local collapse 
of boiler material is in many cases due to overheating the metal, 
caused by the presence of scale or other deposit on the water 
side of the heating surfaces. Thus, taking any part of the heat- 
ing surface, as a tube or crown sheet; the flames in striking the 
heating surface impart their heat to it, and the metal in turn 
gives it up to the water.. If the water were not there, the heat 
would have to stay in the metal, and it would soon cause the 
latter to heat, soften, and then burn. Now, if in some places 
there is a non-conducting deposit on the heating surface, the 
metal at this place cannot readily give up its heat to the water: 
so, instead, the metal is heated, and afterwards becomes soft. 
The pressure will then cause it to bulge, and finally to collapse. 

By using dirty or oily feed water, particles of dirt are apt to 
lodge on the crown sheets, combustion chambers and in the 
tubes. When salty water is allowed to get into the boilers, scale 
will be deposited on the heating surface. Scale may not be 
uniformly deposited, and as scale is a non-conductor, those 
places where the scale is thick are liable to become overheated. 
All deposits of scale, oil and dirt, being non-conductors, greatly 
reduce the efficiency of the heating surface, causing the boilers 
to have much less steaming capacity, and to be wasteful of fuel. 

Scale is caused by the deposit of the various salts contained in 
sea water when the water is evaporated and converted into 
steam. It is especially obnoxious in producing leaky joints, espe- 
cially at tube ends, and also at joints in the piping. 


METHODS OF CLEANING WATER SIDES OF TUBES. 

Indirect Means —A great deal of the deposit can be removed by 
indirect means, such as boiling out, with kerosene or alkali, and 
blowing. Scale can be softened and in a large measure removed 
by repeatedly pumping up boiler with fresh water. 

In the process of boiling out, carbonate of soda, caustic soda, 
or kerosene is introduced into the boiler, about 25 pounds being 
used per 100 square feet of grate, for watertube boilers. ‘The 
boiler is partly filled with water, which is caused to boil at a 
pressure of 40 to 50 pounds, either by having a light fire in the 
furnace, or by making a steam connection to the lower part of 
the boiler. In the process of boiling, the soda and kerosene at- 
tack the oil deposit and cause saponification, the scum rising to 
the surface of the water. "The water level is allowed to come a 
little above the level of the surface blow, which is then opened, 
and the scum driven off. "This blowing with the surface blow is 
repeated at intervals of about an hour. ‘The heavier residue of 
the deposit, chiefly rust and mud, gradually works its way to the 
bottom of the boiler, from where, by frequent use of the bottom 
blow, it also is blown out. The process of boiling and scumming 
is kept up for several days, and then all of the water is blown 
out. By this process the deposit has been very largely removed. 
What is left is usually a dry dust. The greater part of this dust 
can be removed by washing out the boiler. 

Boiling out the boiler removes a very large part of the deposit 
in the tubes, and frequent boiling out will prevent any dangerous 
deposit from forming. It does not, however, thoroughly clean 
the tubes. An effective way of introducing the kerosene is to 
put it into the bottom of the boiler first, close boiler and then 
pump up with water. The kerosene will rise and float on the 
water, and in this way will slightly coat all the inner surfaces, 
and thus become well distributed. In order to thoroughly clean 
the tubes, mechanical means are usually necessary. 

Cleaning Tubes by Mechanical Mcans—Where the tube ends are 
accessible, either through hand hole plates or from the steam and 
water drums, the deposit can be removed by brushes and scrapers. 
It is usually best to run the scraper through first to loosen up the 
coating, and then use the wire brush to remove the loosened par- 
ticles from the surface. Soft oily deposit can easily be removed 
by this means. After the tubes have had brushes run through 
them, they can be further cleaned by wiping them out with a 
swab made of rags or toweling, and dipped in kerosene or a 
solution of lye or soda. By this process the tubes can be made 
thoroughly clean and bright on the inside. When, however, the 
deposit contains considerable salt or lime, it is sometimes very 
difficult to get this out by the use of scrapers. 

Turbine Cleaners—For removing hard deposit, the turbine 
cleaner is very useful and efficient. ‘This is attached to a hose 
which is connected to a salt water pump. When water pressure 


THE WEINLAND TURBINE CLEANER. 


is applied, the turbine revolves, and causes the arms carrying the 
cutters to revolve and spread. In this way the cutters are pressed 
against the surface of the tube, and remove the scale. The spray 
of water issuing from the turbine carries away the loosened par- 
ticles, and washes them down to the header. In using the turbine 
it is entered into the tube end and pushed and hauled back and 
forth by means of the hose. When the turbine has been pushed 
through the length of the tube’ several times, all deposit will be 
found cleaned out. The Weinland turbine, made by the Lagonda 
Manufacturing Company, Springfield, Ohio, operates on a press- 
ure varying between 100 and 200 pounds per square inch. It is 
advisable, for convenience, to put a valve in the section of hose 
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THE DEAN CLEANER WORKING IN A WATERTUBE BOILER. 


next to the turbine, so that the pressure can be put on or shut off 
near the man that is operating it. 

The Dean boiler tube cleaner is another handy mechanical de- 
vice used for cleaning tubes of watertube boilers. It is made by 
the William B. Pierce Company, Buffalo, N. Y. ‘This cleaner is 
operated by compressed air or steam. It is especially adaptable 
to hard scale, and is very largely used in power plants on shore. 
Its operation is as follows: 

The nozzle A, attached to a hose or gas pipe of suitable length, 
carries compressed air or dry steam into the valye chamber 133, 
and thence goes alternately through the ports DD into the piston 
chamber &. At a pressure from 4o to 80 pounds, the piston F 
moves the hammer handle G to and fro, imparting a vibrating 
motion to the hammer J. The handle of the hammer, being 
pivoted at H, works the valve C so as to cover the ports in alter- 
nation. The whole tool being inserted in the boiler tube, the ham- 
mer head vibrates with tremendous rapidity—from 3,000 to 4,000 


SECTION OF THE DEAN BOILER TUBE CLEANER. 


times a minute; and as it vibrates, striking the tubes thus fast 
with a succession of very light but very frequent blows, it jars the 
scale loose. For watertube boilers, a hammer-head with cutting 
edges and guards is used. ‘This cracks the scale from the tubes, 
breaks it up, and a gust of steam or air drives out the loosened 
particles. The blow struck is a very light and rapid one, and does 
not mar the metal of the tube. 

On small tube express boilers, cleaning chains are sometimes 
pulled back and forth through the tubes, to loosen the deposit. 
They are especially useful on curved tubes, where brushes and 
scrapers are difficult or, impossible to use. Watertube boilers 
should have their tubes thoroughly cleaned, and each tube ex- 
amined, about twice a year. ° 


WASHING OUT BOILERS. 


A great deal of loose dirt contained in the boiler can be removed 
by washing out the boiler. A salt water hose having conection 
to a good pressure is used. The hose is usually taken into the 
steam drum and pointed into the ends of the tubes. ‘The lower 
plates of the headers or mud drums are taken off, and the force 
of the current of water carries with it such loose dirt as may be 
in the boiler, and washes it through the bottom openings into the 
fire room bilges. 

On Babcock and Wilcox boilers the tubes may be washed out 
by taking off the top row of hand hole plates and pointing the 
hose into the tubes. When the hose is taken into the steam drum, 
it should be pointed successively into each of the upper steam 
supplying tubes, and also down the front headers. 

The process of washing out will remove any loose accumulation 
of foreign matter introduced while cleaning, and it will remove 


any residue of lye or kerosene that has been used for loosening 
up the oil deposit, and which might cause priming. ‘The washing 
out process must be thoroughly followed up to see that the loose 
dirt is completely washed clear of the boiler, and not merely 
washed to some other part of the boiler. After washing out, the 
boiler must be completely drained of the water used in washing. 


CLEANING THE INTERIOR OF SHELL, BOILERS. 


This work consists principally in removing the scale and de- 
posit on the tubes and heating surfaces. Hot water and vapor 
keep the scale soft, while contact with the air causes it to become 
hard; therefore the boiler should not be opened until just before 
scaling is to commence. In pumping out the boiler, it is best to 
pump it nearly empty the evening before, while the boiler is still 
warm. ‘Then allow the boiler to stay closed during the night. 
The vapor will keep the scale soft. 


Scale is removed by scrapers, chisel bars and scaling hammers. 
The men work from the top down. Candles and portable electric 
lights are used to give light to the men, and their comfort can be 
materially increased by ventilating the boilers with portable elec- 
tric fans. The parts that should receive the most attention in 
scaling are the crown sheets, tops of combustion chambers, the 
tube ends and tube sheets. The tube ends should be kept clear 
of scale, to avoid the salt which would cause them to leak. In- 
creased efficiency can be obtained by smoothing up crown sheets 
and tubes by the use of coarse emery paper or sand paper. The 
bright surface insures the removal of all deposit, and also gives 
a surface upon which the scale and dirt will have less of a ten- 
dency to cling. 

Another way to keep the scale soft while scaling is to allow 
the boiler to cool without pumping it out, and then open it up, 
just before scaling, and pump it out gradually as the scaling goes 
on. In this way the scale is kept soft, and can be scraped off 
with less effort. This method, however, makes the work more 
disagreeable for the men that have to do the scaling. 


After the scale has been chipped and knocked off, the loose 
scale is hauled out from the bottom, the boiler is washed out 
with a hose, and the dirt drawn out through the lower manholes. 
Great care must be taken to see that all particles of scale and dirt 
are removed. Before closing the boiler, it should be carefully in- 
spected to see that no rags, tools, candle ends or other material 
is left inside, 

Scale in shell boilers may also be removed by special tube clean- 
ing machines, such as the Dean boiler tube cleaner, the operation 
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THE DEAN CLEANER WORKING IN TUBE OF RETURN TUBULAR BOILER. 


of which has already been described. ‘This cleaner will thor- 
oughly remove the scale on the tubes of shell boilers, many parts 
of which are inaccessible to other mearis of cleaning. ‘The 
cleaner will jar the scale loose, and also the corroded or incrus- 
tated metal of the tubes. It will thus show up any bad places, 
so that they may be remedied before a rupture takes place. 
The action of the hammer on the tube jars loose both the scale 
on the water side and also any hard soot or scale on the fire side; 
while the escaping steam or air blows the soot and dust out, thus 
thoroughly cleaning both water and fire side of the boiler. 
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The Light Draft Motor Launch Spider. 


This nev> boat has been built by John TI. Thornycroft & Co., 
Limited, Southampton, to the order of the English crown 
agents for the colonies, for service in South Nigeria. The 
hull is open, with a short deck over the fore peak, and pro- 
tected from the tropical sun by a light wood awning, on which 
is placed the steering wheel forward, and curtains along the 
sides, of green Willesden canvas. The hull is subdivided by 
six watertight bulkheads, floor boards being fitted along the 
bottom of the boat, forming a deck. The length is 56 feet, 
with a beam of 9 feet and draft of 12 inches. 

A peculiar feature of the launch is the position of the 
steering wheel. This has been placed in the front of the boat, 
above the awning, and is reached by means of a ladder from 
the deck below. The wires leading from the wheel to the rud- 
ders are carried along the side of the awning. Three single 
plate balanced rudders are used, as they are claimed greatly to 
facilitate steering with this light draft. The boat is propelled 
by two screws fitted on the same shaft, which work in a 
tunnel, the latter being of the maker’s special design. 


which regulates the supply of gas by opening or closing the 
throttle. A small air pump for maintaining a pressure of 4 
pounds in the fuel tanks is operated from an eccentric keyed 
on to the governor spindle. 

Two fuel tanks are provided, one on each side of the boat, 
with a capacity of 80 gallons. If the engine is using petrol, 
the latter is supplied direct to a single carburetor. If paraffin 
is being used, it is supplied to a vaporizer which is heated by 
the exhaust gases from the engine. ‘This vaporizer consists of 
a metal box, into which the exhaust is led. Inside this box is 
placed a U-tube, through which the paraffin passes. ‘The heat 
of the gases vaporizes the paraffin, which is then drawn into the 
cylinders. By a series of cocks, the fuel can be changed over 
from petrol to paraffin with very little trouble. All the neces- 
sary control levers are placed so that the attendant in charge 
can. completely control the engine from one position. The 
engine can be run on half compression when starting. 

The launch attained a mean speed of 8 knots on official trial, 
with a load of 4 tons and a draft of 12 inches. 

An important feature of the motors is the arrangement for 


SHALLOW DRAFT MOTOR LAUNCH, SPIDER, SHOWING SQUARE STERN AND DECK ON THE FORE PEAK. 


he engine is a four-cylinder Thornycroft motor, and the 
fuel used may be either petrol (gasoline) or paraffin (kerosene). 
The normal number of revolutions is 800, and at this speed the 
engine develops 48 brake horsepower on paraffin; when 
petrol is used, higher speeds are naturally obtained, and at 800 
revolutions the engines developed 56 brake horsepower. As, 
however, the engine is intended to run at very low number 
of revolutions, approximately 380, it will develop in service not 
more than 25 brake horsepower. 

The engine consists of two units of two cylinders each, bolted 
to a cast iron base plate, which is secured by bolts to a steel 
framework forming part of the hull. A small piece of hard 
wood packing is interposed between the base plate and the 
steel hull, so as to deaden noise and minimize vibration. ‘The 
cylinders are each 6 inches diameter by 8-inch stroke, and 
have a fairly high compression. Both the exhaust and inlet 
valves are mechanically operated, and they are placed on op- 
posite sides of the cylinders, ; 

The Simms-Bosch low-tension system of ignition has been 
adopted for firing the charges of gas in the cylinders, and 
provision is also made for fitting a supplementary high-tension 
magneto system to be used, should the other, through any cause, 
fail. The speed of the engine is controlled by a ball governor, 


running on petrol or paraffin, as desired. A four-way connec- 
tion is fitted in the induction pipe, the two horizontal branches 
going to the cylinders, the upgoing pipe leading to the paraffin 
vaporizer, and the downtake pipe to the petrol carbureter. 
Each of the latter pipes is provided with a throttle, so that 
if the motor is started up on petrol, the vaporizer throttle is 
kept closed, while if it is desired to change over to the heavier 
fuel after the engine has warmed up, the petrol throttle can 
be closed, and the paraffin valve opened. 

Half tompression cams are fitted to the exhaust cam shaft 
to facilitate starting up, it being easy to get up a fair speed 
by hand under this condition, and as soon as the engine begins 
to fire, the full compression is given, when the motor picks up 
quickly. 

The first trip of the Spider was of four hours duration, on 
July 24, 1906. This was accomplished without a stop, and 
without the least trouble from the motor, which used ordinary 
American paraffin exclusively. After this the boat was put into 
commission, making regular runs, towing steel or native canoes, 
and delivering mails, etc. 

A notable run was one of 384 miles made in August, this 
being accomplished in 48 hours 23 minutes, or an average of 
7.68 miles an hour. ‘The paraffin consumed was at the rate of 
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4.6 gallons per hour—an extremely economical figure under the 
exceptional conditions. No petrol whatever was used on this 
“occasion. 

Another good performance was a journey of 60 miles from Itu 
to Indibe beach (Afikpo), towing two fully loaded steel canoes, 
on December 25 and 26 last. This distance was covered in 14 
hours 50 minutes, or at an average speed of about 4 miles 
per hour against the stream. The accompanying table, showing 
distances run, time under way, and consumption of fuel during 
certain periods, is worthy of note: 


Distance Hours under Kerosene 


1906 (miles) way consumed 
ie erect aia Catto Wes arte Ro Cee 136 26.15 *107 
UNL STIS Tae ree AT Meat ey Ry ah 440 61.24 171 
Septem Deter orice ee Te 666 113.39 351 
October wayne rasta easyer ander eet 452 . 78.40 280 
INGVeMbe Gt eRee ero na seieeeriok ae g16 162.25 546 
Wecemberaeryweaeennnc: wren eee Uaet: 832 139.55 504 

AMOTEUKS ig Bia Lehn crater eee re arene 3,442 580.98 1,959 


*Tmperial pallens. 

For this period, the average consumption of kerosene per 
hour was 3.3718 gallons, or 0.805 pint per brake horsepower per 
hour. The makers state that the motor starts as easily on 
kerosene as on gasoline, and as the cost of the former landed 


movement. For many years British shipping. was far in the 
lead, and still controls more than 50 percent of the total, but 


German shipping is rapidly coming to the front. American 
shipping is represented by steamers of the Red Star 


Line, two of which, of 12,760 tons each, run from New York; 
two others, of 3,340 tons each, from Philadelphia, and a fifth, of 
7,913 tons, from New York, Philadelphia and Boston, as the case 
may be. Other ships of this same line, flying British and Bel- 
gian flags, also make Antwerp their port, the above list including 
simply those under the American flag. For the year 1905, the 
total shipping entering the port consisted of 6,034 vessels, of an 
aggregate of 9,850,592 tons, or an average of 1,632 tons. In 1904 
there were 5,852 vessels, aggregating 9,400,335 tons, or an aver- 
age of 1,611. The increase represents 182 vessels, while the 
tonnage increase of 450,257 shows a gain of 4.8 percent. It will 
be noticed that the average size of ship entering the port is in- 
creasing. 

The additional facilities to be provided in the port include a 
canal with nine basins, the whole of which is to be completed in 
ten years. The present construction, which is to be finished in 
four years, includes three and one-half miles of quays, and 
covers the cutting of the proposed new canal to such a distance 
as to include two of the nine open basins. ‘These latter are to 
be constructed north of the canal, and at right angles to its gen- 
eral direction. 


THE STEERING WHEEL OF THE SPIDER IS PLACED IN A PECULIAR POSITION ON THE FORWARD END OF THE AWNING. 


at Calabar is exactly half that 
using kerosene are enormous, 
very low consumption shown 
mile works out at an average 
A circumstance which speaks 
and simplicity with which this 


of the latter,“the advantages of 
more particularly so with the 
above. The cost of fuel per 
of about 15 cents (7% pence). 
remarkably well for the ease 
type of motor may be handled, 


is the fact that hitherto inexperienced natives have, within a 
very short time, mastered the details to the extent of being 
able to dismantle and re-assemble it, while the Spider has been 
run tor days together, and several hundreds of miles from its 
base, in charge of a native driver only. 


The Port of Antwerp. 


The Belgian government has inaugurated a scheme for the 
expenditure of $40,000,000 (£8,220,000) in extending the port 
facilities of Antwerp. Belgium has practically no merchant ma- 
rine, but Antwerp is one of the greatest ports in the world, the 
shipping entering the port being principally British and German, 
these two nationalities handling 77 percent of the total tonnage 


Assuming the steam 


Figures for a Turbine Steamship Plant. 
steamship 


consumption of the turbines of the new Cunard 
Lusitania to average 15 pounds per horsepower-hour when the 
turbines are developing 65,000 horsepower, it has been calculated 
that the boilers will have to evaporate each hour 435 tons of 
water, which would call for the consumption of 50 tons of coal 
per hour, or 1,200 tons per day. As the turbine requires for eco- 
nomical working a high vacuum, it is assumed that the condensers 
will call for about 50 pounds of circulattng water for each pound 
of steam condensed. ‘This means an hourly passage of 21,750 tons 
through the circulating pumps, or 522,000 tons per day. Each 
pound of coal consumed will require the passage through the 
furnaces of 14 pounds of air, making a total of 700 tons per hour, 
or 16,800 tons per day. This is equivalent to 21,000,000 cubic 
feet of free air per hour. With the average trip estimated at five 
days, it will be seen that the coal consumed will amount to 6,000 
tons. The water evaporated will total 52,200 tons. The work 
of the circulating pumps will be represented by the passage 
through the condensers of 2,610,000 tons of water, or 60 times 
the entire weight of the ship and contents. The air requirements 
of the furnaces will amount to 84,000 tons. 
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The American Scout Cruiser Salem. 


This scout cruiser, which was authorized by act of Congress of 
April 17, 1904, was launched July 27, 1907, by the Fore River Ship- 
building Company, of Quincy, Mass. ‘The estimated speed, 24 
knots, is greater than that of any other cruiser of the United 
States navy, -being exceeded only by that of the torpedo boats 
and destroyers; and while it is slightly less than that of the 
English scouts, the difference in speed is more than compensated 
for by the ability to maintain the high speed in all conditions of 
weather, and by more than twice the coal capacity of the English 


THE 


scouts, and, consequently, a greatly increased radius of action. 
The plans call for a vessel of the following characteristics: 


Length between perpendiculars........ 420 feet o inches 
LGA CWS? Alle oooccoocccvosccovsdode 423 feet 2 inches 
Breadthsemoldediae seen nnn eeeen rr 46 feet 8 inches 


Depth, amidship, molded 
Draft, fully loaded 


1.......36 feet 526 inches 
aT RS CIM OER OE Obs 19 feet 114 inches 


Displacementpntllyalloadeclannen eerie 4,640 tons 
Displacententmonwithi 2 laa en eee ener 3,750 tons 
Drattronmtriallei 4 cae cr eee 16 feet 9% inches 
Movail Coell CAGTAY co dsodobcoocdsooonnscboce 1,250 tons 
CoalBonpinial Wo et 2 210 ae ee aa ete ape eee A475 tons 
Heediwaters total’ sce ssc)h iii Seta ere ent 100 tons 
Weel Water Om HEI So accodeoobdoooscso0ads0000 50 tons 
Steaming radius at 10 knots, about.......... 6,250 miles 
Steaming radius at full speed, about......... 1,875 miles 
Maximum brake horsepower, main turbine 

ENSINe Sian a oo EEE eee 16,000 
IndicatediBhorsepowermmauxiliarlesnepeeeeeEreeeerrnit 400 


The freeboard of the vessel is greater than that of any other 
vessel in the navy, being, at the normal draft, 19 feet 814 inches 
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amidships, 34 feet at the stem, and 21 feet 6 inches at the stern. 
The high freeboard insures good seagoing qualities, gives great 
range of stability, and provides a safe and dry vessel under all 
conditions of weather. On account of the high freeboard it has 
been possible to provide commodious quarters for the officers 
and crew, well above the waterline. A forecastle has been pro- 


’ vided above the main deck, for about one-quarter of the length, 


and deck houses have been arranged abaft the forecastle. Ample 
subd‘vision has been made to insure the vessel keeping afloat 
with no resulting serious change of trim or loss of stability, if 


AMERICAN SCOUT CRUISER SALEM AFLOAT AT QUINCY, MASSACHUSETTS. 


several of the compartments are pierced below the water line. 

In planning the structural details, the greatest care has been 
exercised to provide a hull which shall combine with lightness 
the strength and stiffness necessary to successfully withstand the 
severe shocks which the vessel may be called upon to undergo, 
and particular attention has been paid to the longitudinal strength 
of the vessel and to the strength of the watertight bulkheads, 
that they may be able to withstand the pressure due to the flood- 
ing of any compartment, and thus avoid endangering the vessel 
as a whole. 

The hull is built of steel throughout, two longitudinal bull- 
heads being worked continuous throughout the engine and boiler 
spaces, one on each side, extending from the bottom of the vessel 
to the main deck, and inclined slightiy inboard at the top. In 
order to avoid any break in the continuity of the strength of the 
vessel, the upper and lower strakes of these bulkheads extend 
well beyond the limits of the machinery spaces, forming large 
brackets gradually tapered off. Between these longitudinal bulk- 
heads, and extending throughout the boiler and engine room, 
an inner bottom is worked, so that the vessel is well protected 
from injury in case of grounding. 
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There are five decks, designated as forecastle, main, berth, 
orlop and platform, respectively, the main and berth decks being 
continuous from stem to stern. Nickel steel protection of 80 
pounds per squate foot (2 inches thick) is worked on the shell 
plating for the length of the machinery space, including the dy- 
namo room. ‘This extends from about 3 feet 4 inches below the 
waterline to about 9 feet 6 inches above, abreast the engine and 
dynamo rooms, and 6 feet 6 inches above, abreast the boiler 
rooms. At the forward end of the machinery space and the after 
end of the dynamo room, partial athwartship bulkheads of 4o 


STERN VIEW OF SALEM, JUST BEFORE 


LAUNCHING. 


pounds nickel steel are fitted, of the same depth as the adjoining 
side protection. Nickel steel protection is also fitted in wake of 
the steering engine. 

The battery consists of two 5-inch and six 3-inch rapid-fire 
guns, and two 21-inch submerged torpedo tubes. ‘The latter are 
of the side-loading type, with all necessary accessories, including 
air compressors and accumulators, and are installed in the tor- 
pedo room forward, one on each side. Four torpedoes for each 
tube will be carried. The magazines have been so arranged that 
about half the total supply of ammunition will be carried at 
each end of the vessel, and four ammunition hoists driven by 
constant speed electric motors will deliver ammunition to the 
guns. Battle order and range indicators will be fitted in ac- 
cordance with the usual naval practice. 

The engines are Curtis marine turbines, 120 inches in diameter, 
seven-stage reversible, located in separate compartments, of a 
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combined brake horsepower of 16,000, arranged for outboard 
turning propellers when going ahead. The steam pressure at 
throttle valve will be 250 pounds. Maximum revolutions at full 
power will be about 350 per minute. The two bronze propellers 
are three-bladed. 


{ 


BOW VIEW, SHOWING GREAT FREEBOARD AND SHARP PROW. 


There are twelve watertube boilers of the Fore River “Ex- 
press” type, placed in three watertight compartments, with a 
total grate surface of 693 square feet, and a total heating surface 
of 37,080 square feet (ratio 53.5 to 1). The working pressure will 
be 275 pounds per square inch. The steaming capacity will be 
such that all the steam machinery can be run at full power with 
an average air pressure in the firerooms of five inches of water. 
Four smoke pipes, each 75 feet high above the base, are fitted. 
An evaporating and distilling plant capable of evaporating and 
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condensing 16,000 gallons of water per day is installed, as well 
as a refrigerating plant of 2 tons capacity. ‘The vessel will be 
steam heated throughout. 

The ship will be lighted by electricity, about 600 incandescent 
lamps, 22 arc lamps and two 60-inch searchlights being installed. 
To supply the current for these lights and the various electric- 
driven auxiliaries about the ship, deck winches, ammunition 
hoists, ventilation sets, air compressors, ete. three 32-kilowatt 
steam-driven generating sets, of 125 volts pressure at the ter- 
minals, are installed in the dynamo room on the platform deck 
aft. 

Two stockless anchors arranged to stow in the hawse pipes, 
and one navy type anchor stowed on a billboard, are fitted, with 
complete arrangements for handling and stowing the same. ‘The 
windlass is of the vertical spindle type, with two wildcats and 


gipsy heads, and is installed on the main deck forward. /The 


FIG. 


steam steering gear is of the usual navy type, with the steering 
engine located in a separate watertight compartment aft, and 
with the usual steering stations.in the chart house and on the 
bridge. 

Two masts are provided, the foremast being fitted for the in- 
stallation of wireless telegraph. A room for the wireless tele- 
graph instruments is located on the main deck amidships. The 
chart house and emergency cabin in the after end of the fore- 
castle deck is of bronze. The chart house and the bridge above 
are supplied with the usual steering stands, engine telegraphs 
and indicators. 

The arrangement of the quarters provides accommodation for 
a commanding officer, twelve wardroom officers, five warrant 
officers, and 340 men. ‘The quarters for the officers are located 
in the after portion of the vessel, with the usual staterooms, 
messrooms, etc., as customary in the naval service. The amid- 
ship and forward portions of the vessel are given up to the crew, 
with the usual lavatories, dispensary, sick bay, etc. Quarters 
for the chief petty officers are provided on the orlop deck for- 
ward. ‘The houses on the main deck contain the galleys, bakery, 
breadroom, blacksmith shop and wireless telegraph room. <A 
large workshop is provided on the berth deck between the engine 
hatches, and the firemen’s washrooms are also located on the 
berth deck, between the uptake inclosures. 

The following boats will be carried on the vessel, and will be 
handled by davits: one 28-foot steam cutter, one 33-foot launch, 
two 30-foot cutters, three 28-foot cutters, one -30-foot whale 
hoat, one 30-foot gig, and one 14-foot dinghy. 


The Japanese merchant marine in 1880 amounted to 63.486 
gross tons. On December 31, 1906 this had increased to 1,034,634 
tons and included 1,446 steamships, 21 of which exceeded 6,000 
tons each. 


Navigation by Celestial Observatioii. 
BY STEPHEN P. M. TASKER. 

To locate yourself :—Did you never want to do this accurately, 
to be a real explorer and to know where you are from day to 
day—what progress in a given direction you are making, and to 
put on paper from scientific observations of the heavenly bodies 
the exact course you have followed? Did you never have a desire 
to be able to do this, and think it too much to take up, and that 
you had not the time? I will try to show you it is easy, and that it 
does not take long to thoroughly understand all that is necessary 
to know in locating yourself by latitude and longitude; the in- 
struments used, their cost, weight, etc., and a simple knowledge 
of the few heavenly bodies necessary. Or, to put it in other 
words, would say that should you be dropped from the clouds 
at any place on the ocean with but your sextant, watch and 
tables, you can find your location with absolute certainty to 


I. 


within a fraction of a mile. When you can know to within a 
half mile your exact position, you will realize along how small 
a portion of an unknown coast you can operate and carefully 
map. There are any number of unexplored parts for the ama- 
teur to work in, and the geographical department is only too 
glad to receive what information of these places you can give. 
If you knew how far “out” many of the charts and maps of 
wild and partly explored regions are, to say nothing of the un- 
explored places, it would make you realize the broad field of 
instructive and interesting work that lies in your power, if you 
will but avail yourself of it, with the expenditure of very little 
time and money. 

A little knowledge, or being partially outfitted in this respect, 
is an embarrassing or dangerous state. Taking one expedition 
in particular for example, although equipped to place themselves 
for latitude, I understand they were unable to do so for longi- 
tude. As their course lay almost east and west, you can see the 
importance of longitude reckoning, and the unimportance of lati- 
tude in their case. But of course you want both, as one is of 
‘little good without the other. And why so many expeditions 
venture into the unknown, expecting to chart and find themselves 
without proper instruments and knowledge is something I do 
not understand. If you think you can trust your memory for 
this, or estimate how far you are traveling, you stand a good 
chance of being lost. 

Astronomy is a beautiful study, and aside from the direct bear- 
ing it has on our subject, the general information derived from 
the simple questions involved will be highly beneficial, and is 
sure to tempt you into further study of it. It is not the place 
here to dwell upon the whys and proofs of the results we will 
accomplish; if you want them, and I feel you will if you have 
never before interested yourself in the subject, secure them from 
other sources. Neither can the way to use a sextant be dwelt 
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upon; a few minutes with a “sea-doe” or civil engineer will tell 
you more than a thousand written words can. Outside of this, 
IT think I can quickly and clearly show how to use the few re- 
maining instruments. 


While you are about it, you must learn to locate yourself \ 


by day or night, and I am not going to let you off until you know 
a few stars and are independent of the sun; for instance, it may 
be cloudy all day or at noon and you miss your location for 
that day, while the stars, which all astronomers and engineers 
like best to observe, can be found throughout the night, and in 
themselves are more accurate, and give best results. When we 
consider that we can map a place within a half mile out of eight 
thousand, does that not speak wonders for the results. the 
astronomers have worked out in their tables, and the accuracy 
of the few instruments used? 

And now for the outfit, which either borrow or buy at once, 
when you will be fully prepared to dive right in and have mas- 
tered, by the time you are ready for your trip into unknown 
regions. And let me say right here, that we will make all our 
calculations, using nothing but simple arithmetic; a two-minute 
calculation for latitude and a fifteen-minute calculation for longi- 
tude. 


Star Map:—Procure a star map of the northern or southern 
hemisphere as published by the government, from a dealer in 
nautical instruments, and costing twenty cents (10 d.). If you 
happen to know one constellation or star, you can find, with the 
aid of your map, any other. For instance, if you want to find 
Arcturus (a fine star for longitude in the north), and knowing, 
as everyone does, the “dipper,” you find from the map that it is 
a bright star almost in line with the handle of the “dipper,” and 
with the map in your hand you can find it in the sky, provided 
it is above the horizon; if it is not in sight, you must choose 
another star, or wait; but we will speak of this later. The map 
shows the brighter stars, and certain tables in the nautical 
almanac, of which you must get a copy for fifty cents (2/-), 
tell you the ones to suit for different times of the night; also 
procure a book of Bowditch’s tables, for $1.25 (5/-). 

You will know that during the twenty-four hours every star 
crosses our meridian (which is an imaginary line due north and 
south overhead), but some stars are called winter and some 
summer stars, which means that they cross at different times 
in the night. Vega, the arc-light of the heavens, which is 
rectly overhead at 9 P. M. in August, will be invisible in March 
at the same hour because it then crosses during daylight. This 


di- 


INSTRUMENTS. 

The Sextant:—Buy the best one you can, but of small size. 
The Cadet sextant, or one with a six-inch arc, is right; it will 
cost about sixty-five dollars (£13-7-0) and weigh six and a half 
‘pounds. Do not get a larger one, on account of the weight ; 
and it is very slightly, if any, more accurate. It would pay you 
before buying to have some professor of astronomy examine a 
few (any first class dealer will allow this), and choose the best. 
There is always a difference, and his experience and knowledge 
are better for such a test than your own. Do not buy one of the 
so-called pocket sextants; you cannot do sufficiently accurate 
work with them. In the sextant case, you will probably find 
room to securely fit your small surveying compass, and some 
tables. 

Fforizon:—lf you leave the sea-shore and explore a short 
distance inland, you will want an artificial horizon in which to 
get the reflection of the sun or star (at sea, you use the ocean) : 
and this is either a flat piece of black plate glass with adjustable 
screws for levelling, or an iron trough to be filled with mercury 
and inclosed by a glass case to prevent disturbance by the wind; 
the former weighing a pound and a quarter and the latter, six 
pounds. They both have advantages and disadvantages. The 
mercury is automatic, as it were, always making a perfect level 
end quickly, unless you are in the Arctics, when extreme cold 
congeals it. It gives a brilliant image, desirable for night work. 
Any sort of foundation will do, mud, marsh or rock, but it is 
bulky and heavy. The glass affair costs sixteen dollars (£3-6-0) 
and is very light and compact, but requires time and care to 
adjust, and is rather dim for night work, Extreme care must 
be exercised with the glass horizon, to adjust it with the small 
spirit level; an immovable rock is about the only thing on which 
it can be perfectly levelled. Figure 1 shows the ordinary sex- 
tant, and figure 2 the two types of artificial horizons, the one, 
glass with spirit level, and the other, iron bottle, trough and 
glass cover, describel previously. 


is caused by the stars moving to the west about four minutes 
daily, completing the cycle in one year, and of course if we be- 
come familiar with stars here and we go much to the north or 
south, we must learn new ones, but this is easy and interesting. 
Do not bother with the North star; it is very faint and not truly 
at the celestial north pole, and can be used only with additional 
calculations, for our work. It is simply a rough guide for a 
northerly direction. 

Time Piece:—The last but not the least article required is a 
high grade pocket chronometer or watch. ‘The one that I have 
used with a great deal of satisfaction was an Elgin, twenty- 
three jewel, Veritas movement, eighteen size case, especially 
chosen by the company for uniformity of rate for temperature 
and position; this cost, in a gold case, eighty-five dollars (£17- 
10-0). ‘To show what work a watch of this kind will do, let me 
say that, having had it only a month, before starting on a long 
trip, I had to let this short time suffice for its becoming ac- 
customed to my always wearing it, and found it to be losing 
4.03 seconds a day. During this trip, being constantly on the 
move, it was impossible to make further tests as to how it was 
running, and for all observations the above rate was taken. 
After five months, on arriving at the telegraph, I was surprised 
to see that the rate had varied from this but a few hundredths 
of a second a day. 

It is highly important, in getting a good movement, to protect 
it from all jar and sudden changes of temperature; also, to 
wind it, as nearly as possible, at the same time every day. It 
does not matter how much the watch loses or gains per day, so 
long as the rate is uniform. This rate, multiplied by the num- 
ber of days out, will give the correction required to find the 
mean time of the meridian on which it was set. Supposing you 
set the watch on Washington or seventy-fifth meridian time. 
and, when making an observation for longitude, find the local 
time; then the difference between the local time at place of ob- 
servation, and time as shown by the watch, will give you the 
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longitude, east or west as the case may be, as we will show 
“later. 

Longitude depending upon the carrying of some time other 
than local, you will see that if the watch stops, you are unable 
to place yourself. Four seconds of time equals about one mile 
(nautical or geographical) at the equator, so every second 
counts in this work for longitude, whereas with latitude is is 
not necessary to have time at all. Do not set or change the rate 
from the time of first doing so until the finish of your trip. It 
is only by observing this rule that you can get a line on how the 
watch is running. ; 


Gio be continued.) 


four centrifugal pumps, four engine pumps, four steam pumps, 
and five duplex pumps, which are collectively able to dispose of 
five thousand tons of water in one hour. ‘Twenty-four bulkhead 
doors are provided with the Stone-Lloyd patent closing device, 
which is operated from the bridge. In the chart room on the 
bridge a plan of the vessel shows by a system of colored lights 
what watertight doors are closed, and what doors are open. 

To guard against the danger of fire, the steamer is equipped 
with three different fire alarm systems: one leading to the 
various quarters in which the crew are housed; another one with 
a complete set of bells for the various other parts of the steamer, 
and seventeen fire alarm boxes on all decks, from which an alarm 
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THE NORTH GERMAN LLOYD EXPRESS STEAMSHIP KRONPRINZESSIN CECILIE STEAMING UNDER FULL POWER. 


THE NEW NORTH GERMAN LLOYD STEAMSHIP 
KRONPRINZESSIN CECILIE. 


The twin-screw express steamship Kronpringessin Cecilie is a 
sister vessel of the steamship Kaiser Wilhelm II, which was 
built in 1903, and was constructed in the same yard—that of the 
“Vulkan” Shipbuilding Company, at Stettin, Germany. The di- 
mensions are: length 706 feet; beam 72 feet, depth 44 feet 2 
inches; the displacement 26,000 tons, and the gross registered 
tonnage nearly 20,000 tons. Her weight on launching was 11,200 
tons. ‘The steamer is built of the-best German steel, and in ac- 
cordance wtih the rules and regulations of the highest type classi- 
fied by the Germanic Lloyd. She is schooner rigged, with three 
pole masts, and has four large funnels in groups of two. 

She has a double bottom, which is divided into twenty-six 
watertight compartments extending over the entire length of 
the vessel. Seventeen watertight transverse bulkheads, of which 
sixteen extend to the upper deck and one to the main deck, and 
a bulkhead between the starboard and port engine rooms, divide 
the hull into twenty watertight compartments, of which two ad- 
joining compartments could be filled without affecting the flota- 
tion of the vessel. Water entering the hull can be expelled by 


can be sent. ‘I'wenty-eight lifeboats, eight of which are semi1- 
collapsible, are carried on the boat deck, on which four steam 
winches are located for the purpose of launching them. Each 
one of the three anchors on the forecastle weighs 15,000 pounds, 
and the total length of anchor chains is 2,460 feet. The Marconi 
wireless telegraph is installed on this steamer, rendering it pos- 
sible to remain ‘in touch with land on one side or the other of 
the Atlantic during the whole trip across. 


The Kronprinzessin Cecilie is provided with four steel decks 
below the upper deck. Above that deck there is a spar deck 
running from fore to aft, which serves as a promenade deck. 
Upon this a midshiphouse is erected, 443 feet in length and 53 
feet in breadth, with a deckhouse aft 111 feet in length. Another 
or upper promenade deck, 535 feet in length, follows above the 
lower promenade deck; and on this upper promenade deck again 
there are two deck houses, one 436 feet and the other 26 feet in 
length. The boat or awning deck extends over these two deck 
houses to the extent of 451 feet and 50 feet respectively. The 
construction of the steamer shows, therefore, two comfortable 
and protected promenade decks on which passengers can sit or 
walk, sheltered from the weather. 
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The crew consists of 679 persons, of which twenty-four are 
officers; sixty-one engineers, oilers and electricians; 231 firemen 
and coal passers; 229 stewards and stewardesses; 33 pantrymen 
and scullerymen; 33 cooks, bakers and butchers; 9 barbers, hair 
dressers, booksellers and baggagemasters; and 59 quartermasters, 
boatswains, sailmakers and sailors. 

The accommodations for passengers consist of 287 rooms in 
the first cabin, 109 rooms in the second cabin, and seven roomy 
compartments for the steerage passengers. Quarters are thus 
provided for 775 first class, 343 second class and 770 steerage 
passengers, a total of 1,888. 

The first cabin rooms are situated upon the upper and lower 
promenade decks, the upper deck and the main deck; and, besides 
the regular state rooms, the steamer contains two Imperial suites, 
consisting of a parlor, dining room, bedroom and bath room 
with toilet; eight other suites, consisting of parlor, bedroom and 
bath room with toilet; and twelve cabines de luxe, consisting of 
large bedroom and adjoining private bath room with toilet. 
All the regular state rooms, as well as the suites and cabines de 
luxe, are provided with every luxury and comfort. » Many of the 
rooms are arranged for one passenger only. : 

The dining saloon is surmounted by a skylight which extends 
through four decks above, and in the construction of which 


THE MANTLE AND SKYLIGHT IN THE SMOKING ROOM. 


Florentine Renaissance has been adopted in a white tone, richly 
covered with ornaments. Sixteen pillars carry a dome with a 
glass roof, which cuts off the skylight at the drawing room level 
above the dining room. Behind the pillars, the balustrade of the 
second deck is visible, projecting in the corners in pulpit form. 
The carved lower balustrade shows two reclining figures in the 
middle of each of the four sides, containing the busts of the 
crown princess and the crown prince, and their coat of arms in 
bronze relief. The sides of the dining saloon are partly orna- 
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iron, which leads to the upper decks. 
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mented with paintings showing landscapes, or scenes from Meck- 
lenburg, the home of the crown princess, and covered with blue 
silk tapestries. The floor is provided with rubber tiling. The 
afterpart of the room shows a staircase in bronze and wrought 
As the skylight is white 


A CORNER OF THE MAIN DINING SALOON. 


in tone, and the passageways around it on the upper decks are 
of dark mahogany, the skylight will show very advantageously 
against the dark background. The dining room contains seventy- 
six small round tables for two, five, and seven persons, instead 
of the long tables formerly in use, on which the passengers will 
be served as in the restaurant of a large hotel on shore,—not at 
a fixed hour as heretofore, but between certain hours. One can 
engage a table for his party and select an a la carte dinner, if 
so desired, without extra charge, instead of the regular table 
@hote dinner,—an innovation which is a great boon to the 
traveling public. 

A children’s dining room has been provided on the deck above 
the regular dining room. ‘The lower part of the walls is covered 
with dark blue tapestry, the upper part showing pictures of 
scenes from childhood life, together with reliefs from well-known 
fairy tales. 

The smoking room is treated in the modern Roman style with 
a central dome supporting a glass roof. The larger part of the 
room is decorated in white, with leather tapestry; the seats, 
chairs and sofas are covered with greenish-blue leather; the 
floor with rubber tiles. ‘The pictures show scenes from the home 
of the crown princess—Mecklenburg. 

On the upper promenade deck is situated the music room, 
decorated in the Empire style, the walls covered with red silk 
tapestry. Chairs and carpets match this color. The forward 
wall of the music room contains a life-size oil painting of the 
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German crown princess. The library and writing room is for- 
ward of the music room, and of the same character. The furni- 
ture is of old mahogany, covered with blue gobelin, the walls 
decorated in white. 

The arrangement of Vienna cafés, introduced on the Kaiser 
Wilhelm II, has proved to be so popular that it was also adopted 
on the new steamship, a café for smokers and one for ladies 
being provided on the awning deck. Besides coffee and liqueurs, 


THE UPPER PART OF THE SPACIOUS 


pastry, etc., which are served in these Viennacafés, hot dishes are 
also obtainable in the café for smokers. This has an open air 
attachment in which passengers can sit at small tables, enjoying 
the fresh air and the beautiful view of the sea while taking their 
coffee. ‘The café for smokers is decorated in Louis Seize style. 
The walls are in white enamel, the sofas and chairs covered with 
The sides of the café are divided into niches 
provided with comfortable sofas, tables and chairs. ‘The after- 
wall is entirely taken up by a large niche, containing sofa, small 
The entrance to this café is by a stairway for- 
* 


green pegamoid. 


tables and chairs. 


International Marine Engineering. 


ENGINE ROOM ON THE KRONPRINZESSIN 
(Photograph, Byron, New York.) 


OCTOBER, 1907. 


ward, to the left and right of which are buffets. The café itself 
is lighted by large square windows and skylights. At night, arti- 
ficial illumination is provided by a large number of artistic elec- 
tric lights distributed in the ceiling and in the niches. The out- 
door attachment of the smokers’ café is decorated in Frisian 
style; the walls and ceiling in white enamel. Bronze doors with 
large openings, filled with glass, can be closed in very, bad 
weather, in order to insure complete protection. 


CECILIE. 


The ladies’ Vienna café is also decorated in the style of Louis 
Seize. The panels of the wall are of citron wood and are deco- 
rated in the style of the boudoir of Queen Marie Antoinette in 
the palace of Fontainebleau. The windows are hung with green 
silk curtains, and the chairs are covered with the same material. 

Second class passengers are berthed in the after part of the 
lower, upper and main decks in rooms for two, three and four 
persons, and are comfortably cared for in a dining room contain- 
ing 190 seats, a smoking room and a music room on the lower 
promenade deck. 
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The captain and officers are berthed in quarters on the bridge 
deck, immediately under and aft of the bridge. The engineers 
and the engine force are berthed around and in the immediate 
neighborhood of the engine room. 

The number of bath rooms for the first and second cabins is 
twenty-eight, not counting the private bath rooms attached to 
the suites and cabines de luxe. Running warm water is provided 
in all rooms and bath rooms in the first cabin. A complete tele- 
phone line connects the bridge, the engine room and after bridge, 
the bridge and the lock-out on the mast, the captain’s room, all 
of the officers’ and chief sicward’s rooms, and the pantry, and all 
suites and cabines de luxe. 

The culinary arrangements on the Kronprinzessin Cecilie corre- 
spond in all particulars with the economic departments of a large 
first class hotel. Each class and the crew have their own large 
kitchen arrangement. The galleys for first and second class are 
situated in the neighborhood of the respective dining rooms, and 
are equipped with an extensive range, with five steam cooking 
units, with heating arrangements and dressers. The galley of the 
firemen and coal passers is equipped with four steam cooking 
units, and that for the third class passengers with five units of 
this apparatus. Two large double baking ovens and:+a confec- 
tioners’ oven are provided in a separate space next to the galley 
for the first class. ‘The pantries for the first, second and third 
class are arranged with the latest inventions, such as plate 
warmers; coffee, tea, milk and chocolate urns; refrigerators; 
fresh water filters, egg boilers, etc.; besides which there are pan- 
tries provided for the smoking rooms of the first and second 
cabin, the two cafés, and one bar for each smoking room of the 
first and second cabin, and for the passengers of the third class. 
In the lower decks provision refrigerators, ice cellars and large 
provision rooms are situated. 


In adopting for the new steamship the old form of reciprocat- 
ing engines instead of the new turbine type, the managers of the 
North German Lloyd were actuated by the fact that the turbine 
is still in its development, whereas the performances of the re- 
ciprocating engines are well tried and proved,—the Kaiser [Vil- 
helm IT, for instance, having made more than forty round trips, 
without being obliged to stop a single minute on account of her 
engines. The engines of the Kronprinzessin Cecilie develop 
45,000 horsepower in four quadruple engines, of which two are 
installed tandem, one behind the other, on each shaft, with six 
cranks. Each of these double engines is placed in a separate 
watertight compartment inclosed by bulkheads in a fore-and-aft 
direction, as well as transversely. ‘Through the balancing of the 
engine parts under the Schlick system, the vibrations have been 
reduced to a minimum. 

The total number of cylinders of the four engines is sixteen. 
The piston stroke is 71 inches, and the diameters of the cylinders 
°37, 40, 75 and 112 inches, respectively, the high-pressure cylinder 
being placed above the first intermediate cylinder. The crank 
shafts are constructed entirely of nickel steel, and have a diam- 
eter of 25 inches. ‘The total length of the shafting is 236 feet, 
with a total weight of 240 tons. The two propellers are provided 
each with four blades. They are constructed of manganese 
bronze, the diameter being 24 feet, and the weight 79,200 pounds. 
The total number of main and auxiliary engines for the various 
purposes in use on the steamer is seventy-two, with a total of 
126 steam cylinders. 

The steam for the main and auxiliary engines is produced in 
nineteen large cylindrical boilers, of which twelve are double- 
ended and seven single-ended boilers. The diameter of each of 
the boilers is 17 feet, and the length of a double-ended boiler 20 
feet 10 inches. The total number of fires is 124. Ejighty-one fire- 
men and coal passers are busy in each watch of. four hours. The 
ventilation for the boiler rooms is furnished by ventilators, as- 
sisted by an extensive system of electrically driven fans. The 
height of each of the four stacks is 121 feet above the grate 
bars; their diameter is 16 feet 6 inches. 


The electrical current for illumination, heating, ventilation and 
other purposes, is furnished by five dynamos, of which four are 
situated aft of the main engine rooms between the propeller 
shafts, and the fifth on the main deck at one side of the engine 
room. Each of the five dynamos delivers a current of 1,000 
amperes at a pressure of 100 volts. The steamer is equipped with 
3,100 electric lamps, and with electric bells in all first and second 
cabin rooms. ‘The smoking rooms and cafés contain electric 
cigar-lighters, and the state rooms are provided with plugs and 
connections for ventilating fans and curling irons. All outside 
rooms, as well as the suites and cabines de luxe, are heated elec- 
trically. 

The materials used in the construction of this steamer con- 
sisted of about 11,000 tons of steel; 700 tons of rivets, bolts and 
screws; 300 tons of cast and wrought iron; 42,000 cubic feet of 
teakwood: 70,500 cubic feet of Oregon and pitch pine, and 19,426 
cubic feet of pine. 


THE SIZE OF BATTLESHIPS AS A ‘FUNCTION OF 
THEIR SPEED.* 
BY J. A. NORMAND. 

The Russo-Japanese war, and particularly the naval battle of 
Tsushima, has revived the discussion of the value of speed for 
fighting ships. One can hardly say, however, that much light 
has been shed on the question, since diametrically opposite con- 
clusions have been drawn from the facts. 

On the one hand, a reduction of speed allows giving a ship of 
fixed dimensions greater offensive and defensive power, or, if 
the latter remain the same, diminishing her size and, in conse- 
quence, for the same initial expense, increasing the number of 


units and putting in the line of battle more gun power. Con- 
siderations as to the accessibility of harbors and the utiliza- 
tion of their workshops; of possible employment of old and less 
speedy units in squadrons without compromising the latter’s 
homogeneousness; of seas or canals in which the squadrons must 
operate; of the proportions of the engines and of the conditions 
of installation and service of the magazines, the more favorable 
as the speed is less, militate in equal degree in favor of low 
speed. 

On the other hand, great speed may be demanded for strategical 
or tactical reasons. ‘The question cannot be rigorously treated un- 
less we know the law, in accordance with which the absolute 
size of large fighting ships varies with their speed, when their 
offensive and defensive powers, as well as their radius of action, 
remain unchanged. ‘The object of the present note is to find 
this law. 

Let there be a battleship differing little from the English type 
Commonwealth, the last class of which the results of the trials 
are known. 


Torall leneie OF Inelll CLV acouccs cube do covovoeNseHO® tan, (IGS iis) 
Masxcrapmn wachin ost Inglll, oocococccousanuanposed 23.80 m. (78 ft.) 
ID TEBAE Maka oad aad h Rog Oe Aes One aera eee 8.15 m. (26.75 ft.) 


Height of upper deck above waterline, at middle 
OfMI STL Other else eact crea toe ya cecum ete sseyey Wesco 6.20 m. (20.3 ft.) 
Area of immersed part of midship section 
(CBRE Retire ee ovation aber niet rere 180 sq. m. 
Displacement with normal coal supply of 1,000 
HONS (ID) Wm aids Helio Mote ose 16,600 metric tons (16,350 tons) 
MASarENGtiN INORSCDOMVER? ooo dnoavcnadcoeeo eo geooo ab ROOD DOOEE 18,000 
Comesponching need! (I7))s codocadcnd200d0000000600500% 
Weight of propelling machinery complete, with water. .1,800 tons 
Artillery—Four 30.5-cm. (12-inch), four 23.4-cm. (9.2-inch), 
ten 15.2-cm. (6-inch), fourteen 7.5-cm. (3-inch), fourteen 4.7- 
em. (3-pounders). ‘This battery, which is that of the Common- 
wealth, appears to comprise too many different calibers, but the 
weicht which it represents is about that of the most modern 
armament of a ship of this kind. 
Protection.—This consists of an rising in the 
central part to the upper deck, and of 23 cm. (9 inches) thickness 


* Proceedings of the United States Naval Institute. 


(1,938 sq. ft.) 


exterior belt, 
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at the waterline, diminishing to 16 cm. (6% inches) at the upper 
deck. The protection of the ends is weak, especially at the stern. 
Let us first determine what increase of available displacement 
would be given by a reduction in speed of one knot. 
This increase is made up of three principal items: 


I. THE INCREASE OF DISPLACEMENT RESULTING FROM DIMINU- 
TION OF FINENESS OF LINES. 
Considering the formula for maximum normal speed* 


1.026 B*L — PD 
Y= i 4 ———$———— JB, 
1.026 B* 

We see that this speed is proportional to the fineness of lines 
(sharpness), a fractional term, and to the square root of the 
linear dimensions (B23), according to the law of Reech and 
Froude. It has been shown, in the table annexed to the note 
cited,* that the speeds thus calculated approach closely the 
maximum speeds realized, or, at least, that they sensibly fol- 
low the same law of variation; the formula, therefore, appears to 
conform both to theory and to practice. The coefficient 1.4 is a 
mean value. 

Let us calculate, for a large ship which has realized a maximum 
speed I’, the coefficient K such’ that 

1.026 BL — D , 
———— [BP 
1.026 B* 

We have a right to assume that, if we reduce the speed of this 
typeship by one knot, B? and L remaining the same (such are 
the conditions of our problem), and make the displacement D 
vary so that K retains the same value, the “coefficient of pro- 
pulsion” will not vary; in the two cases the water will be dis- 
placed in equal times. 

Formula (1), differentiated with reference to V: and D, the 
only variables, gives 

dD I 


V=K (1) 


1.026 B* 


dV K B . 
or, replacing B* by its value from (1), and noting that, the above 
coefficient being constant, the differentials may be replaced by 
finite differences, : 
AD 1.026 B?L—D 
— SS —_______, (2) 
AV V 

From the elements of the battleship type given above, we find 
for K the value 1.446, which corresponds to great fineness of lines 
for such a ship, and formula (2) then gives for AV = — 1, 

AD = 468 tons. 

The surface, and consequently the weight, of the hull being 
slightly increased, we will take as the available increase only 450 
tons, or, 2.7 percent of the original displacement. 

For AV = +1, that is to say, for an increase instead of a de- 
crease of one knot in the speed, the change of displacement is 
negative and equal to — 450 tons. On account of the necessary 
increase of fineness, there results a deficiency of displacement of 
450 tons. 

2. THE DIMINUTION OF WEIGHT DUE TO REDUCED POWER, 

The fineness of lines being modified to correspond to the re- 
duced speed, and the two other principal elements of the resist- 
ance, area of midship section and surface of hull (the latter is 
not materially increased) remaining the same, it is very probable 
that the “coefficient of propulsion” does not vary, and that the 
powers are proportional to the cubes of the speeds, or, for a 
reduction of one knot, as 


: 18\* 
(= = 0.850. 
’ 19 


If the weight of the propelling apparatus varies as the power, 
the reduction would be (1 —0.850) 1800270 tons. This is very 
nearly the case for the boilers and condensers; the stacks are, 


* Approximate rules for the calculation of the propulsive surface (Bulle- 
tin de L’ Association Technique Maritime, 1899, page 7). 


it is true, heavier per horsepower, but the relative weight of the 
tubing is less, and the fuel handling requires a smaller personnel, 
all proportions considered. 

For the machinery, on the contrary, not only does the length 


‘of the lines of shafting not change, but, as M. Durand-Viel has 


shown in a remarkable memoir which has just appeared in the 
Revue Maritime, for the same ratio of pitch to diameter and the 
same value of the coefficient of propulsive surface 7, the weight 
of the machinery (about half that of the whole propelling appa- 
ratus) varies as ”°/? instead of V’*. 

The relative weight of the less powerful propelling apparatus 

complete is then about 

4 (8) (8) oa is 

Vs GA) (;;) = 14 (0.850 + 0.875) = 0.8625 
and the reduction of weight is 

(1 — 0.8625) 1800—250 tons. 

This reduction of weight changes to an increase if the speed 
of the battleship type, instead of being diminished from 19 to 18 
knots, is raised from 19 to 20 knots. It is interesting to note 
that the less powerful machinery works under better practical 
conditions, and will more easily maintain its full power. 

M. Durand-Viel shows, as a matter of fact, in the memoir 
already referred to, that, for the same ratio of pitch to diameter 
and the same value of the coefficient 7, the ratio of the linear di- 
mensions of the engines to those of the hull is independent gi 
the displacement, and varies as ”°/°, that is, almost as the speed. 
Either the stroke is kept the same, which is possible since the 
dimensions of the hull remain unchanged, and the cylinder diame- 
ters are diminished, or the piston speeds are notably reduced. 

3. THE REDUCTION IN WEIGHT OF THE UPPER WORKS. 

It is difficult to accurately estimate this saving, although it 

undoubtedly occurs; a ship hindered by a seaway behaves better, 


-and is less wet, when her speed is reduced. ‘The course which 


makes speed less than the maximum necessary, either to keep 
the sea without exhaustion or to use the guns, is principally that 
on which the ship receives the waves from forward or on the 
bow, the time occupied in rising from the hollow to the crest 
of the wave being then inversely proportional to the ship’s speed 
increased bythe speed of the wave. The most unfavorable sea 
is that producing short waves, consequently of low speed, such 
as those of the Mediterranean. 

Let 15 knots be the speed of the waves; it may be assumed 
that the conditions of navigability will be the same for the 
battleship of eighteen knots and the one of nineteen knots, when, 
the underwater bodies being the same, the heights of the upper 
works are in the ratio 

18 + 15 
= 0.9706. 
19 + 15 

The height of the upper decks above the waterline at middle 
length, which is 6.20 meters (20.3 feet) in the typeship, can there- 
fore be lowered (1 — 0.9706) 6.2 = 0.183 meter (7.2 inches). 

The thickness of the outer armor plating being 16 cm. (6.4 
inches) at its upper part corresponds approximately, taken to- 
gether with the side supporting it, to 22 cm. (8.66 inches) of 
steel, and its total length on the two sides and the transverse 
bulkheads is 184 meters (604 feet). This length may without 
exaggeration be taken as of 22 cm. thickness, taking account of 
the considerable excess thickness of the turret supports and of 
the various armored passages whose heights are simultaneously 
diminished. ‘The saving of weight then would amount to 

220 X 0.183 X 0.22 X 7.8 tons = 60.2 tons. 

This reduction of 0.183 meter in the height of the upper works 
does not seem excessive, when it is remembered that there are 
battleships whose freeboards are much less than that of our 
typeship, the Hood for example—a rather poor seaboat, it is 
true—of 14,400 tons and 1714 knots, whose freeboard forward 
is less than 4 meters (13.1 feet), an amount at least 2.2 meters 
(7.2 feet) less than that of the typeship. 
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The reduction of 0.183 meter per knot, supposed constant, 
corresponds, therefore, to a reduction in speed of the typeship 


of from Io to 12 knots in order that-she may find herself in the: 


same condition as the Hood in the matter-of the height of upper 
works. The height of the guns: ought, itis-true, to remain such 
that their fire shall not be interfered with by the waves under 
any condition of the sea which would permit fighting; that of 
our type battleship, 8.5 meters (27:9 feet) would appear to allow 
of reduction. Moreover, the height of turret guns can be main- 
tained even while that of the upper works of the ship is reduced; 
the saving of weight would still be considerable, and the stresses 
on the deck due to firing the guns would be diminished. 

We will take no account of the saving of weight which the 
space made available by the reduction of the propelling ma- 
chinery would enable us to make in the superstructures, which 
we will assume to be reduced to a minimum, as they should be. 
So, too, we will merely note the reduction of the personnel of 
the motive power. It is clear that an increase instead of a re- 
duction of speed of one knot would merely change the sign of 
the corresponding change of weight. . 

To sum up, the reduction of the speed of the type battleship 
from 19 to 18 knots would furnish an increase of displacement of 
450 tons and a saving of weight of 250 + 69 = 319 tons, or a 
total availability of 769 tons (4.63 percent of the initial displace- 
ment), which can be used to increase either the protection, the 
artillery, or the radius of action, the ship retaining meanwhile the 
same draft, length and beam, and remaining equally seaworthy. 
The displacement, which was 16,500, would become 17,050 tons. 

The availability of 769 tons may be otherwise employed: it 
may be utilized to reduce the size of a ship. It is known, as a 
matter of fact, that any saving of weight A7 realized on a ship, 
permits reducing her displacement, by an actual decrease of size, 
by an amount K’A7 notably greater than Am, the speed, radius 
of action, seaworthiness, protection and offensive power re- 
maining the same. If Am represents an addition instead of a 
saving of weight, itis necessary, on the contrary, to increase the 
displacement, by making the dimensions bigger, by the same 
quantity K’A7. 

The coefficient K’ varies according to the type of ship. 
‘approximately equal to 


It is 


AT 2P 

I —a+—- 

D 
in which a represents the fraction of the total displacement taken 
up by the weight of the hull and equipment, without armor, artil- 
lery, ammunition or stores, and P is the fixed weight of artillery, 
turrets, ammunition and stores, but not the hull armor, which 
latter varies with the hull surface. Whether we use this formula 
which I gave in 1885, or the slightly modified ones which have 
been proposed since then, it will be found that, for battleships of 

the type considered, the value of K’ differs little from 2%. 
If then the,available 769 tons be applied to reduce the actual 
size of the ship, the displacement will be diminished by 
769 X 2.5 = 1,922 tons 
and will become 
16,600 + 450 — 1,922 = 15,128 tons. 

For a reduction in speed of two knots instead of one, the dis- 

placement, at 17 knots instead of 19 knots, would be about 
16,600 + 450 X 2— 1,922 X'2= 13,656 tons. 

This figure is too low and ought to be taken rather at 13,800 
tons, for the variations corresponding to two knots’ difference of 
speed are too great to be calculated exactly by the differential 
coefficient method ; moreover, it is necessary to take account of the 
fact that the fineness of line of the hull ought to be slightly in- 
creased for an equal speed with less actual size. 

Thus we see that, if the preceding calculations are correct, in 
taking as unity the displacement of a battleship of 16,600 tons, 
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18,000 horsepower and 19 knots, the displacements of similar 
ships having equal offensive and defensive powers, the same 
radius: of action, and the same seaworthiness, and differing only 
in speed, are approximately at 17 knots, 0.83; at 18 knots, 0.91; 
at 19 knots, 1.00; at 20 knots, 1.10; and at 21 knots, 1.20. At 
17 knots the displacement would be about 13,800 tons, and at 
2r knots about 20,000 tons. 

Since the draft of large battleships cannot without much incon- 
venience be increased, and since the vertical space available for 
the machinery is sensibly constant, it will be seen that the propor- 
tions of the latter, supposed to be of the reciprocating type, 
become more and more defective as speed is increased. From 
this point of view, steam turbines have a serious advantage. 

The comparison of the battleships of Kansas type and those of 
Idaho type now being built for the United States navy seems to 
confirm the above calculated results. The very powerful artillery 
and the protection are almost identical in the two cases, but the 
displacements are 16,000 and 13,000 tons, and the horsepowers 
16,500 and 10,000, respectively. 

These ships not being yet delivered, their speeds are not ex- 
actly known, but admitting an equal propulsive efficiency for the 
two types, we find that for 18.5 knots, the speed of the Kansas, 
the Idaho should attain 16.5. ‘To this difference of two knots 
corresponds a ratio of displacements equal to 0.814. ‘This result 
agrees with the practical rule given above. 

The maritime world is greatly preoccupied with the Dread- 
nought. Whatever may be the differences, still very imperfectly 
known, between this battleship, celebrated before being born, and 
the most powerful ships of recent construction, in artillery, pro- 
tection and motive power, there ought not to result therefrom any 
change in the formula given above. The constants will merely 
have to be more or less modified. 

I am first to recognize that in these calculations a large part is 
hypothetical. The problem of which I have attempted to give an 
approximate solution is of great interest, and merits a more com- 
plete study. 5 

COMMENTS. 
BY NAVAL CONSTRUCTOR D. W. TAYLOR, UNITED STATES NAVY. 

This very interesting and suggestive article by the late M. 
Normand bears upon one of the questions in naval architecture 
which is just now of vital interest. M. Normand has taken the 
published data for an actual ship and developed an approximate 
formula for the purpose of determining the displacement and 
power of ships of the same midship section and length, but 
greater and less displacements with less and greater speeds. 
This falls into a class of problems which can be dealt with very 
directly by model basin experiments, and I will indicate the 
solution of this particular problem, which we obtain from our ac- 
cumulated data. 

We are not able to take up the investigation with knowledge of 
the actual lines of the Commonwealth. but it happens that we 
have run at the model basin a series of models of ratio of beam 
to draft very close to that of the Commonwealth, and varying in 
fullness and displacement. From the results of this series we 
can determine the effective horsepower for any model within 
limits upon the parent lines of any size and fullness. To con- 
nect this result with the Commonwealth data it is necessary 
simply to assume an efficiency of propulsion (which happens to 
be a little over 50 percent) which will give our ship derived 
from the series lines, and having the same midship section area 
and fineness as the Commonwealth, a speed of 19 knots upon 
18,000 horsepower. Applying this efficiency of propulsion to the 
curves of effective horsepower, we are enabled to readily produce 
the curves of estimated indicated horsepower for vessels 452.8 
feet long, with 1,938 square feet area. of midship section, and of 


_ displacement ranging from 15,500 to 17,500 tons, for speeds 


ranging betweem 15 and 20 knots.. While the figure applies di- 
rectly to vessels upon the parent lines of the series used, it will 
represent with very good approximation the nature of the varia- 
tion. of vessels upon other lines., The efficiency of propulsion 
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used is rather low than otherwise, and it is reasonable to sup- 
pose that the lines of the series used would drive very much 
the same as those of the Commonwealth. 

Comparing the figure with M. Normand’s results, it is seen that 
the latter has, if anything, understated the case as regards the 
saving of weight and reduction of speed. He estimates at 15 
percent the reduction of power for a vessel of 17,050 tons and 
18 knots speed, making the actual power as thus estimated 15,- 
300. From the curves the power for a vessel of 17,000 tons 
would be about 13,600, or a reduction of nearly 25 percent. This 
would make the reduction in machinery weight over 400 tons, in- 
stead of the 250 tons as estimated by M. Normand, and would 
make his available displacement due to the change of speed and 
fullness over 850 tons instead of 769, without allowing anything 
for the reduction in weight of the upper works, which would 
be somewhat problematical: On the increase side M. Normand’s 
formula would underestimate the extra weight necessary to put 
into machinery, even more than it underestimates the saving on 
the side of decreased speed. It would seem then that, for the 
particular case in hand, his formula is very conservative as re- 


gards the influence of speed upon available displacements, and 


that the saving through reduced speed will be in some cases 
somewhat greater than he indicates. 

In this connection attention may be called to the great influence 
of fineness upon vessels of the dimensions of the Commonwealth 
when pushed to top speed. The upper curve refers to a vessel of 
the Commonwealth length, of 17,500 tons displacement, while 
the lower curve refers to a vessel of the same dimensions and 
of 15,500 tons displacement. This increase of 2,000 tons is 
a little under 13 percent figured on the 15,500 tons, and the 
cylindrical coefficient increases from 0.618 for the smallest vessel 
to 0.698 for the largest one. At 16 knots the corresponding in- 
crease in indicated horsepower is about 14.5 percent, figured on 
the power of the smallest vessel, or almost in proportion to the 
increase of displacement. At 17 knots the increase of power from 
the smallest to the largest vessel is 17.5 percent. This percentage 
shows again a moderate rise at 18 knots to 2134 percent. At 19 
knots there has been a rapid increase to 37 percent, and at 20 
knots this increase of 13 percent in displacement upon the same 
Nine- 
teen knots is about the extreme limit of economical speed for a 
vessel 450 feet long, and if such a vessel is*to be pushed to a 
higher speed it is necessary to fine her radically. 

The connection between speed and length is very important. 
Reduction of speed allows length, which is the most objectionable 
dimension of a man-of-war, to be reduced, as a rule, more than 
in proportion to the reduction of displacement. Thus, in the 
case of the Kansas and /daho, referred to by M. Norniand, the 
displacements are in the ratio of 8, or 0.8125. If all di- 
mensions were reduced similarly to produce this reduction in 
displacement, the reduction would be in the ratio 0.933, which 
would make the leneth of the Jdaho about 420 feet. As a matter 
of fact, the Jdaho could be, and was, reduced in length to 375 
feet without exceeding at 17 knots the limit for economical pro- 


pulsion, and this reduction in length, an indirect result of the 
reduction in speed, was a very powerful factor in enabling the 


offensive and defensive power of the /daho to compare so favor- 
ably with those of the vessel of nearly 25 percent more dis- 
placement. 

It may be noticed that the figure illustrates the fact, that for 
vessels of the type under consideration the relative importance of 
fineness as regards speed increases rapidly with the speed. This 
fact has a very important result upon the ‘dimensions of high 
speed battleships. As a practical proposition, we cannot afford 
to make these vessels much longer than is necessary to carry 
their battery and machinery. 


dimensions involves an increase of 57 percent in power. 


Greater length would help some- 
what as regards speed, but is forbidden by considerations of pro- 
tection, handiness, and target area. We must gain speed by 
adopting the best possible lines and a fineness best adapted to the 
necessary and unavoidable length and the required speed. This 


means in practice greater fineness for high speed battleships. 
Now, with length and displacement fixed, we can gain fineness 
only by increase of beam or draft. For the near future the 
easiest and most obvious change is to increase draft. It is to be 
hoped that the apparently inevitable increase of size and speed 
of battleships will not compel the naval architect a few years 
from now to make radical increases of breadth. Already dock 
entrances 100 feet wide look rather narrow for the most recent 
battleships building and designed. The present type of battleship 
is probably threatened to-day more than at any period of its 
existence by the submarine. If it survives the competition and is 
still the dominant type fifteen or twenty years from now, it seems 
to me quite probable that its maximum breadth will be found 
50 percent greater than at the present day—say 120 feet—unless 
considerations of sizes of docks and locks restrict the designers 
of the future. 

Eprror’s Note.—In this connection the paper of Commander 
William Hovgaard before the Bordeaux Congress of Naval 
Architecture is of interest. His subject was— 

THE SPEED OF BATTLESHIPS. 

He said, in part: It is admitted that the means and methods 
by which a speed increase can be realized are well known to 
every naval architect, and the author is conscious of not being 
able to offer anything new in this respect. In general, however, 
a speed increase can be realized only by the simultaneous com- 
bination of several features, rendering it difficult to appreciate 
exactly how the result can best be brought about. It is hoped, 
therefore, that an attempt by an analysis to disentangle these 
features, and to evaluate each of them, may be of interest. 

The first and most obvious means of increasing speed is by 
an increase in the percentage weight of displacement allotted to 
machinery, preserving form and size of ship unaltered. Such 
increase cannot, however, in general, be effected without a corre- 
sponding reduction in the percentages allotted ‘to the offensive 
and defensive qualities. The question of percentages is indeed 
primarily a military one, involving, as it does, the question of 
balance between gun power, protection and speed. Any move 
in direction of increased machinery percentage means a step in 
the direction of changing the battleship to a cruiser, but a discus- 
sion of this question is considered outside the scope of this paper. 

In spite of the great changes in absolute value of the elements, 
gun power, protection and speed, which have been brought about 
by technical progress, we find that the percentage weight of ma- 
chinery has varied but little in battleships during the period 
extending from the abandonment of sail power to the present 
time. Although the speed during that period, which covers the 
last thirty years, has risen from fourteen to nineteen knots or 
more, this percentage has ranged between ten and twelve, only 
occasionally or for certain navies passing beyond these limits. 


IMPROVEMENTS IN PROPULSIVE MACHINERY. 

Computing the savings in weight due to the different improve- 
ments here discussed. and disregarding those sources of gain 
which do not’ permit of evaluation, we arrive at the following 
result:—By the use of turbine machinery we may reduce the 
weight of the boiler plant to about 85 percent of its value for 
reciprocating engines; by the use of small tube boilers this per- 
centage may be further reduced to about 64 percent, and the 
total machinery weight may therefore approximately be reduced 
to 81 percent of its value with reciprocating engines and large 
tube boilers. Or we may say that on a given weight of machin- 
ery we may increase the power by about 24 percent. 

By the exclusive use of oil fuel there might be saved about 
20 percent on the weight of fuel, equivalent to at least Io per- 
cent of the weight of the machinery, by which amount the power 
might be further increased. Thus, by a combination of all three 
features we might expect to increase the power by about 34 
percent on the same total weight of machinery and fuel. 

"WAYS OF INCREASING SPEED. 

Assuming that the percentages allotted to the different ele- 

ments of the battleship—hull, armament, armor, and more espe- 
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cially machinery with fuel—remain essentially unaltered, it has 
been shown that the following ways of increasing speed are open 
to the designer :— 

t. Simple increase in size, preserving geometrical similarity, 
whereby the displacement will increase at about six times the 
rate of the speed increase. If draft is to be kept unaltered, this 
method is inapplicable. 

2. Expansion of length scale, preserving cross sections un- 
altered, whereby the displacement will increase at about four 
times the rate of speed increase, and the hull weight percentage 
will increase. Since the speed increase will indirectly necessi- 
tate also a beam increase, this method of length expansion is 
rarely applied in its pure form. 

3. Combined expansion of length and beam scale, the change 
in length scale being generally greater than change in beam 
scale. Hereby the displacement will increase at more than four 
times the rate of speed increase, depending on the magnitude of 
beam expansion. The hull weight percentage will increase less 
rapidly than by simple length expansion, and the armor weight 
percentage may be somewhat reduced, depending on the amount 
of beam expansion. " 

Considering the disproportionate increase in displacement in- 
curred by all these methods, it is seen that none of them can 
with adyantage be used independently as a means of speed in- 
crease. 


given weight of machinery and fuel. When such improvements 
are made we must, however, in order to derive full benefit from 
the increased power, make changes in the form of hull, involving 
primarily an increase in length and fineness. These changes 
should be accompanied by an increase in beam. 
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4. By making the ship finer we shall obtain smaller resistance 
and require smaller length on a given speed and displacement, 
but we shall unavoidably increase both the percentages of hull 
and armor weight. ‘These increases will be relatively so great 
that this method cannot in a battleship be applied by itself. 

5. There thus remains, as the only legitimate method of ob- 
taining a considerable speed increase, the introduction of technical 
improvements, which permit greater power to be developed on a 


MODEL BASIN. 


At T’sushima the battleships of the Russian main squadron were 
nominally of the same speed as those of the Japanese fleet. In 
spite of this, all accounts go to prove that the speed of the Rus- 
sian fleet was during the battle greatly inferior to that of the 
Japanese. . 

While, therefore, on the one hand, this action showed the 
ereat value of high speed, it on the other hand demonstrated 
how unreliable the quality of speed is, and hence how unwise it 
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is to make great sacrifices in other elements for an increase of a 
few knots on trial. It appears, therefore, inadvisable to increase 
the speed of ‘battleships beyond that which can be attained 
without encroachment on other qualities of the design, i. e., with- 
out increase in the percentage weight normally devoted to ma- 
chinery; but full use should, on the other hand, be made of the 
available means of technical improvements in machinery. 


The Centenary of Steam Navigation. 

Although many experiments, with greater or less success, had 
been made along the general line of the steam propulsion of ves- 
sels before the matter was taken up by Robert Fulton, he is 
generally credited with having invented the steamboat, although 
as a matter of fact the actual reason for remembering him in 
this connection lies in his having been the first to have made a 
commercial success of the proposition. In this connection the 
following detailed account of a spectacle presented in New York 
Earbor in June, 1813, and drawn from a book published about 
that time, will be of interest: 


DISPLAYED at once IN THE HUDSON 


9 Steamboats opposite the foot of 
Cortlandt Street 


“And, while adverting to steamboats, I cannot deny myself the 
pleasure to notice a recent display of a fleet of them in New 
York. In June, 1813, nine were displayed at once in the Hudson, 
opposite the foot of Cortlandt Street, viz: the Robert Fulton, two 
for the East River, one for the Potomac, one for James River, 
Virginia, two Powles-Hook ferry-boats, one Hoboken ferry-boat, 
and Governor Ogden’s boat from Elizabethtown. ‘The naviga- 
tion of the harbor by three steam ferry-boats is a circumstance 
of no trifling importance, as it adds much to the dispatch, cer- 
tainty and security of the principal ferries connected with the 
city. 

“Fulton's Steam Ferry-Boat—This excellent machine, consist- 
ing of a boat with two hulls, connected by a single platform, 
with a wheel in the space between them and rudder at each end, 
built for the conveyance of passengers across the Hudson, be- 
tween this city and the city of Jersey, has got into successful 
operation, and promises extraordinary facilities for traveling. 
Horses and wagons stand on each side of the machinery, driving 
in at one end from a floating bridge fitted to the boat, and out 
at the other, without raising or descending six inches in accom- 
plishing the passage from street to street on each side of the 
river. The boat is constructed with both ends alike, and never 
turns in sailing, but goes back and forth by changing the motion 
of the wheel. A corps of flying artillery crossed in the boat from 
Paulus-Hook to this City, on its way to Albany, in four trips, on 
the first of which it brought four pieces of artillery (6-pounders) 
and limbers, four ammunition waggons, 27 horses, and 40 sol- 
diers, besides other passengers. 

“We must not forget the elegant conveniences afforded by 
steam navigation on the Hudson. ‘There are now three steam- 
boats employed on this river, between Albany and New York 
(the largest of which is 170 feet long and 28 wide, its burthen 
350 tons), which perform their passages to Albany (150 miles) 
in the average time of 30 to 36 hours. ‘heir periods are very 
regular and uniform, and they have excellent accommodations, 
being designed for passengers exclusively. And, independent of 
the novelty and ingenuity of the mode, unknown in Europe, the 
dispatch, certainty of time and entire security, with the perfect 
conveniency and ease with which we pass so rapidly from place 
to place, we enjoy the proud reflection that the invention is 
American; and that no other portion of the world enjoys such 
facilities of intercourse. 

“These river steamboats leave Albany on stated days, one on 
each Wednesday, Saturday and Monday, at 9 o’clock, A. M.; and 
New York every succeeding Saturday, Tuesday and Thursday, 


at 5 o'clock, P. M., in the same order. Passage and board, 7 
dollars each way. 

“Could the bold and intrepid Hudson have known what two 
centuries would produce on the newly discovered waters which 
his little boat first explored in 1608, how would his heart have 
glowed with great emotions!” 

August II, 1907, is the centennial anniversary of the public 
trial of Fulton’s steamboat, and this date makes interesting the 
above extracts taken from a copy of Spafford’s Gazetteer of New 
York, 1813, which was found in a second-hand bookstore in 
Chicago. A brief review of the incidents connected with Ful- 
ton’s difficulties and final success are timely, since they are not 
nearly so well known as the latest achievements in steam naviga- 
tion, which are widely heralded in the technical and daily papers. 

The first claim to having propelled a ship by steam was in- 
1543, by Blasco de Gary, a Spaniard, in Barcelona harbor. The 
first authentic steamboat was tried in 1707 by Papin. In 1736, 
Jonathan Hulls patented a marine engine, using belts to a stern 
paddle wheel. Small gasoline oyster boats in New Orleans 
harbor are operated this way at the present time. 

William Henry, in 1763, tried a model steamboat on the 
Conestoga River, Penn., near Fulton’s birthplace, and it is sur- 
mised that Fulton knew of this experiment. Marquis de Jouf- 
froy experimented from 1774 to 1783 with a paddlewheel boat, 
4o feet long, but the French government would not grant him a 
patent. 

John Fitch, of Philadelphia, designed a steamboat in 1785. He 
secured exclusive steam navigation privileges from the Legis- 
latures of Pennsylvania, New York and Delaware before April, 
1787, and tried a boat in August, 1787, that was deficient in speed. 
In 1788, a new boat, with the same machinery, made several trips 
between Philadelphia and Burlington at a speed of 4 miles 
per hour, using a 12-inch cylinder. In 1790, Fitch used an 18-inch 
diameter cylinder, and ran a passenger boat on the Delaware all 
that summer, running about 2,000 miles, it is said, and a speed of 
7% miles an hour was attained. Fitch’s stockholders wanted 
dividends, not success, and refused to advance more money for 
more boats. Fitch used oars at the sides of the boats, and in 
1796 used something like a screw propeller. He died in 1708. 

Nathan Read, 1780, used a paddle-wheel steamboat at Danvers, 
Mass. William Longstreet, of New Jersey, on the Savannah 
River, in 1790; Elijah Ormsbee, of Connecticut, in 1792; Samuel 
Morey, of Connecticut, in 1794; Nicholas J. Roosevelt, of New 
Jersey, in 1798; Miller, Taylor and Symington, of Scotland, in 
1788, also made trips on boats propelled by steam in various 
ways. Col. John Stevens’ twin-screw steamer of 1804 was a 
serious proposition, as-noted later, for Fulton and his -associates. 
Livingston, Stevens and Roosevelt worked together in 1798- 
1800. 

The history of the experiments of those who were associated 
in the commercial success of steam navigation is briefly as fol- 
lows:—In March, 17098, the year that Fitch died, Robert R. Liv- 
ingston secured a monopoly of steam navigation in the waters 
of New York for twenty years, the bill being introduced by Dr. 
Mitchell, of New York. Immediately after the act was passed, 
Livingston built a boat of about 30 tons, but it was deficient in 
speed. He did nothing more until Fulton became associated with 
him. Fulton, in 1801, built a submarine boat in France with 
which he traveled 500 yards under water, made a turn, returned 
to nearly the spot he started, and remained, with a crew of 
three, 25 feet beneath the surface for 4 hours and 20 minutes. 
In 1803, he and Livingston built a steamboat at Paris. The 
weight of the engine broke the boat in two. Another boat, 66 
feet long, 8 feet beam, was built and tried, but speed was deficient. 

The experiments were then transferred to America and the 
Clermont, of 160 tons, 130 feet long, 1614 feet beam and 4 feet 
deep, was built at the shipyard of Charles Brown on the East 
river, New York. ‘The engine, built in England by Watt, had 
a cylinder 24 inches diameter and 48 inches stroke. The boiler 
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was 20 feet long, 8 feet wide and 7 feet deep. The paddle wheels 
were 15 feet diameter, with floats 4 feet long and, 2 feet deep. 
Fulton preferred to try his new boat quietly, so early one August 
morning, in 1807, before others were out of bed, the Clermont 
steamed from the shipyard over to the Jersey shore. Great ex- 
citement was caused among the sailors in the harbor, however, 
and they regarded the new craft with superstitious dread. 

A day or two after the trip to Jersey, a public trial was an- 
nounced. After this trial, Fulton, observant always, changed the 
brackets on the paddle-wheels, making them dip less deeply, and 


THE FAMOUS CLERMONT STEAMING UP THE HUDSON. 
(Courtesy, The New York Herald.) 


a subsequent trip showed an increased speed. After this trial 
the trip to Albany was advertised, and the preponderance of evi- 
dence fixes the date as August 11, 1807. ‘The trip to Albany took 
32 hours, and the return trip 30 hours. The first important im- 
provements of record were made in |1826, and the time was re- 
duced to 15 hours. 


In 1836, the North American made a trip in 10 hrs. 20.mins. 
“ 1840, the Albany Hee eo CEUs Mae Vad 
1841, the South» American: 39) we 7 28) 
“ 1852, the Francis Skiddy sane SS 7 ois AGN" 
“ 1862, the Daniel Drew Sp aie COMM GEST ein ons 


“1864, the Chauncey Vibbard “ “ “ “ 6 “ 42 “ 
and there has been no reduction of time since that date. 

Especially interesting is Spafford’s description of the cata- 
maran type of ferryboat, with wheels centrally placed, in view 
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of the fact that not many years ago the technical papers de- 
scribed a ferryboat of this type as an interesting departure from 
the common method of ferry construction. ‘This led to a search- 
ing of records of early steamboat navigation, which revealed the 
fact, that Franklin himself suggested, about 1790, the use of a 
jet of water pumped out of the stern of a boat. Franklin after- 
ward concluded that no great speed would be attained, and, after 
Rumsey had experimented, gave up the idea. 

It was left for some one, 100 years after Franklin, to actually 
build a*pump and a boat after Franklin’s idea, and, after much 
heralding in the newspapers. and expenditure of money, arrive 
at Franklin’s conclusion that this method of propelling ships was 
not practicable. Even more interesting is the fact that, in 1804, 
Col. John Stevens built a twin-screw steamer, 68 feet long, 14 
feet beam, which for some hitherto unpublished reason was not 
called a success. The fact is that this same machinery was 
placed in another hull, in 1844, and then made 8 miles an hour, 
while Fulton’s boat, in 1807, made only 5 miles an hour. ‘This 
machinery is now in the museum of Stevens Institute, Hoboken, 
IN, Ve L. F. BELLINGER. 


Glasgow’s Success Due to its Mercantile Fleet. 


The wonderful trade enjoyed by Glasgow in distant lands owes 
its success to the thousands of steam and sailing vessels which 
enter every port in the world, laden with Scotch and English 
made goods. Glasgow’s direct steamship lines give its exporters 
and manufacturers the cheapest and most direct transportation 
between the local factories and all foreign markets. This is 
an advantage which the United States manufacturers do not 
enjoy, and they will never be on an equal footing with their 
competitors until a merchant marine of their own is secured. 
The European manufacturer does not fear competition from 
his American rival so long as he has the advantage of thousands 
of passenger and cargo steamers on his side, and his commer- 
cial competitors are without the means of meeting him in the 
distant ports and markets of the world. 

For the twelve months ending June 30, 1906, 1,913 vessels 
(1,849 steam and 64 sailing), of 3,326,328 tons, sailed out of 
Glasgow in the foreign trade, the following being the principal 
destinations, with tonnage: Africa, 350,941; British North 
America, 361,503; United States, 493,263; South America, 404,- 
392; Australia and New Zealand, 148,301; China and Japan, 
199,221; France, 208,845; India, 472,888; Italy, 202,822, and Spain, 
157,015. 

The nationality of the vessels entering the harbor during the 
year named and engaged in both foreign and coastwise trade, 
was as follows: 


Ce ns See, age lexitas Weteam onus ge| Average 
Great Britain..-..--..-. 2 -..--+ sere: 482 15,199 | 5,274 967 337 
Austria......... p0d60000 00090 pn0US0000 _ 15 21,604 I 440 
SERUM cooconso0cd0G000000009 990066 = II 26,893 | 2 445 
IWS coc a900 008000000 Bk Sane enoan = I | 1,164 1,164 
Denmark.........- eee Retacheye Lied yeteie)s | 3 3 3,640 607 
INEVXSS 5050000000 o'8900049000000000000 16 10 38,534 1,482 
Germany..... sefareeete Ad fieceseacnsed I 16 10,143 | 597 
Italy... ccc cece esas renimeees d064.0600000 _ 16 25,525 1,595 ( 
NOLWAY...cceceseces ©. seereeeccecees 6 141 94,384 | 636 
Sye¥281 45 50000609000 4d0000050000009000000 — 33 31,273 948 
COMED Soan00000000000000900009900 a0 I 47 32,600 | 679 
PL Otallivaleleisroevelerelarers Haa0d! Dcooop C0 509 15 492 | 5.560 727 348 


Not a vessel entered the harbor during the year 1906 flying 
the flag of the United States. The records for six years past 
disclose the astonishing fact that while 1,130 loaded ships 
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sailed from Glasgow to the United States, every one of them 
carried a European flag. The local market value of the goods 
carried on these vessels to the United States in the six years 
amounted to $37,016,949 (£7,606,480). ‘This does not include 
an average annual passenger list of 25,000 persons. As _ thie 
value of the importations from the United States into Glasgow 
exceeds the exports, the vessels leaving this port returned with 
cargoes the estimated cost of which in America was no less 
than $50,000,000 (£10,275,000). Glasgow has 110 separate firms 
and corporations owning steam and sailing ships engaged in the 
foreign and coastwise trade. In some instances a single com- 
owns as many as thirty vessels, the tonnage of many of 
being over 8,000 tons. The number of local shipping 
and agents engaged in extending the foreign commerce 


pany 
these 
offices 
is 5609. 

The Clyde Navigation T'rust collects all harbor dues from 
ships entering and leaving the port. The annual revenue in 
1863 was £121,322 ($590,415), while the revenue for 1906 was 
£543,008 ($2,642,845). ‘The quantity of goods in and out of Glas- 
gow in 1863 was 1,437,235 tons; in 1906 the record was 9,256,218 
tons. This tonnage is foreign and coastwise trade. 

The practical benefits of a merchant marine, and how it has 
aided in the development of a new industry in Glasgow during 
the past fifteen years, until it has outstripped its older rivals in 
the United States, is shown in the case of a well-known sewing- 
machine company. Its capital is English and its active manage- 
ment is in the hands of able and experienced Americans. ‘This 
plant was built in the suburbs of Glasgow fifteen years ago. 
To-day it gives employment to 11,000 people, and during the 
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AS SHE WILL APPEAR WHEN COMPLETED. 


past year it manufactured 1,000,000 sewing machines. These 
machines were sold in Central and South America, on the conti- 
nent of Europe, and all over the Far East. They reached these 
desirable markets through the medium of Glasgow’s merchant 
vessels. This was’ an advantage its rivals in the United States 
did not enjoy, and» hence during these years have missed the 
sale of millions of: machines. With equal shipping facilities— 
direct lines and cheap transportation—and having all the raw 
material in America, the Glasgow plant could not undersell the 
sewing-machine companies of the United States in the foreign 
markets of the world. 

A merchant marine is not only imperatively needed now, but 
without it the Panama Canal will be of far greater service to 
foreign manufacturers, exporters, and the great shipping world 
of the old country than it will be to the great Republic which 
will build and own it—Consular Report. 


The Allan Line Steamship Corsican. 

In the twin screw ship Corsican, which was launched on April 
29 last, and which is intended for the Liverpool-Canadian traffic, 
Messrs. Barclay, Curle & Company, Limited, Whiteinch, have 
embodied all the accumulated results of a long and varied ex- 
perience in the building of ships. The leading particulars of 
the vessel are: 

Length 
Breadth 
Depth from bottom of keel to top of 

deck at center . 
Gross registered tonnage about 


516 feet 
61 feet 3 inches 


CORSICAN, BY BARCLAY, CURLE & COMPANY. 
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Triple expansion twin-screw engines of 8,500 indicated horse- 
power, constructed by the builders, will give a speed at sea 
of 16 knots. Provision is made for 300 first class passengers ; 
4oo second class, and 1,500 third class. 

No effort has been spared to obtain Ponconiction of the 
first quality, the vessel not only conforming to the highest 
class in the British Corporation, but possessing considerable 
additional strengthening in order to suit the owners’ special 
needs. ‘The hull generally has been constructed of mild steel, 
Siemens-Martin open hearth process. It is divided into separate 
watertight compartments by seven bulkheads, and to further 
insure immunity from danger in the event of collision or strand- 
ing, a complete inner bottom is fitted, divided by numerous 
partitions into separate water ballast tanks, each tank being 
capable of being filled or emptied independently, so that the 
trim and draft of the vessel can be adjusted at any time to 
suit the conditions of service. — 

Four complete steel decks are fitted, the orlop, lower, main 
and shelter; the last named being completely sheathed with 
pitch pine, while the lower and main are covered with terrano, 
a substitute for wood. Above the shelter deck at the fore end 
is the forecastle deck, providing accommodation for stewards, 
fireman and crew. At the after end is ‘a long combined poop and 
bridge sheathed with pitch pine, forming a promenade which 
is assigned partly to second class passengers and partly to 
third class. Above this is the promenade deck, which 1s 
‘reserved exclusively for first class passengers, and above this 
again is the upper bridge deck, on which is placed the officers’ 


quarters. The flying bridge, which is used for navigating pur- 
poses, is formed by an extension of the roof of the officers’ 
house. 


The now general practice of placing a number of staterooms 
on the promenade deck has been adhered to in this vessel, 
these rooms accommodating two occupants, which fact, coupled 
with the obvious advantages of situation, should make them 
the most popular on board. The passages throughout the ac- 
commodation are extra wide, having abundance of light and 
air. ‘The ventilation has received special attention, the usual 
method of tube ventilator being supplemented by a complete 
installation on the thermo-tank system. 

The first class dining saloon is situated in the deckhouse at 
fore end of bridge deck, extending right across, and is lighted 
by extra large square windows on three sides. The decoration 
is carried out simply and in good taste, the paneling being in 
oak, with white enameled ceiling relieved with gold. Adjacent 
to this is the pantry. A cold chamber is provided on orlop 
deck where perishable provisions may be kept at any desired 
temperature. 


The music room is situated on the promenade deck, with 
large square windows around three sides. The decoration: is 
carried out in white, with mural panels of silk, the ceiling 
enameled white and picked out in gold. : 

The first class smoke room, placed at the same level as the 
music room, is well lighted and ventilated, and as a further 
aid to ventilation a large teak skylight is fitted above the 
center of the room. The decoration is in fumed oak with ceiling 
in white, and comfortably placed seats and tables are fitted, 
together with a bar leading directly off this room. 

The electric light installation consists of two independent dy- 
namos, each driven by compound coupled engines, a complete 
system of electric lighting being fitted throughout the ship, 
including navigating lights and large clusters for use when 
discharging cargo at night. A Marconi installation is fitted 
on board. ‘The safety of the passengers has been considered 
by the provision made by sixteen lifeboats and ten collapsible 
boats having patent lowering and disengaging gear. 

The vessel has a capacity for carrying 11,000 tons of dead- 


weight. Cargo loading and discharging facilities are unusually 


complete, six large cargo hatches being served by twelve power- 
ful winches and derricks to suit, and a powerful warping winch 
in the steering gear house. Large tanks capable of containing 
about 400 tons of fresh water are built into the ship for the 
service of passengers. 

The machinery, which has been constructed by the builders, 
consists of two sets of triple expansion engines, the diameters 
of the cylinders being 28, 47 and 79 inches, with a stroke of 
54 inches. ‘The intermediate and low pressure cylinders are 
fitted with flat slide valves. Direct steam starting and re- 
versing gear is fitted, also steam and hand gear for turning 
engines in port. ‘The surface condenser is horizontal and built 
of steel plates with cast iron ends, the condensing surface being 
6,000 square feet. The propellers are three-bladed, having cast 
iron bosses and blades of manganese bronze. 

The boilers are seven in number, with a working pressure 


of 190 pounds per square inch. Each boiler is fitted with four 


furnaces. Howden’s forced draft is supplied by two fans. The 
total number of furnaces is 28; the heating surface 22,000 
square feet, and the grate surface 539 square feet, the ratio 


being 40.8 to I. 


Lloyd’s Shipbuilding Returns. 


The report showing the vessels under construction in the 
United Kingdom at the end of June gives a total of 501 steam- 
ers and 63 sailing vessels, amounting in the aggregate to 1,250,- 
318 gross tons of merchant steamers, as compared with 1,409,456 
tons one year previous. All but 21 of the ships are built of 
steel; one steamer being of iron, and 20 sailing vessels of wood 
or composite construction. ‘The ownership of these vessels is 
very largely British, the gross tonnage for the United Kingdom 
being 803,991, while the colonies account for 54,118 tons. The 
remainder of the tonnage is distributed among twenty or more 
nationalities, the largest buyer being Austria-Hungary, with 
54,690 tons. Holland, Italy and South America are accredited 
with about 46,000 tons each, while France and Germany are 
between 35,000 and 40,0co tons. The United States is buying 
two vessels, of 2,500 tons. 

Of the vessels under construction, three steamers are of up- 
wards of 20,000 tons; two others are of more than 15,000 tons, 
and seven others more than 10,000 tons. None of the sailing 
vessels exceeds 1,000 tons, except one which is classed as an 
“oil barge,’ and is over 6,000 tons. 

Merchant shipbuilding in other countriés is also tabulated, the 
vessels under construction in Germany being given as 93 in 
number, of 278,762 tons. The United States, excluding the Great 
Lakes, accounts for 74 vessels of 117,256 tons. France is a close 
third, with 31 vessels of 106,396 tons. Holland, Japan and Italy 
follow with 68,852 tons; 65,698 tons; and 64,120 tons, respect- 
ively. 

Warships under construction in the United Kingdom include 
2 battleships, 3 armored cruisers, and 2 submarines in the royal 
dockyards; 6 battleships, 20 destroyers, and 8 submarines in 
private yards, for the British government; and 2 battleships, 1 
armored cruiser and 10 destroyers in private yards for outside 
The aggregate of the 41 British vessels is 198,072 tons 
displacement, or an average of 4,831; while the 13 foreign vessels 
account for 57,120 tons, or an average of 4,394. The total for 
the 54 vessels is 255,192 tons. It may be noted that none of the 
vessels listed, with the exception of the experimental destroyer 
Swift of 1,800 tons, has a displacement between 1,000 and 14,000 
tons. In other words, the ships are very sharply divided into 
two types, one being battleships and armored cruisers, all of 
over 14,000 tons; and the other being torpedo vessels, all but 
one of which are under 1,000 tons displacement each. The inter- 
mediate types, in the shape of protected cruisers, 
small armored cruisers, have 
vessels under construction in Great Britain are concerned. 


owners. 
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entirely disappeared, so far as 
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Experiments on the Wind Resistance of Ships.* 
BY F. H. ALEXANDER. 

Our knowledge of the reduction of a vessel’s speed owing to 
the resistance caused by wind pressures upon her exposed struc- 
ture is in a very rudimentary state. My object in bringing this 
paper before the Institution is to suggest a comparatively inex- 
pensive method whereby some experiments might be carried out 
to increase that knowledge. 

The apparatus needed consists of three parts: (1) a floating 
framework, (2) the ship structure to be tested, (3) the recording 
gear. Figure 1 shows the arrangements of the floating frame- 
work, intended to be moored in an open sheet of water, free 


ELEVATION OF FLOATING FRAME. 
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resistance or pressure recorder, L, which indicates the extension 
of the spring, G. The records are traced upon a sheet of paper 
secured on the time-revolving drum M. Upon the diagrams so 
obtained, fixed tracers indicate the lines of zero wind pressure 
and speed, and, if desired, a time record can also be traced in the 
usual manner. Provision is made (1) to support the tracing 
links if, in extreme cases, they are moved beyond the limits of 
the drum, (2) to remove the tracers and links, and the drum, 
when it is desired to adjust them. 

It is probable that it would be preferable to elongate the 
member A, so that it should project behind the vessel, and to 
erect upon its after end the necessary recording gear quite clear 
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FIG. I._-THE GENERAI, ARRANGEMENT OF THE APPARATUS FOR MEASURING WIND RESISTANCE. 


from currents. This framework consists of a principal member, 
A; transverse members, BB and CC, diagonally stayed to A, 
at its forward end; three watertight trimming boxes, D; break- 
water logs at front and sides, E; and breakwater sparring from 
BB to CC. The object of the breakwaters is to give smooth 
water about the tested structure. Figure 2 shows a plan of 
the watertight portion of this ship structure. It consists of two 
pontoons, F, separated so as to clear the trimming box on 4 


~-~- PORTABLE _ __ 
ENDS 


SCALE OF FEET. 
a 


as 's z 


—— 


FIG, 2.—PLAN SHOWING WATERTIGHT PART OF VESSEL. 


(Fig. 1), and free to move aft under wind pressure against the 
tension of the dynamometer spring, G, which is attached to D, 
and extended by the connections, H, secured to the ship. These 
side pontoons are decked over and otherwise connected, and 
form the ’midship, permanent, and buoyant part of the ship. 
Portable non-watertight ends, erections, and other parts of any 
suitable construction can be added or removed as desired. 
Figure 3 shows, on an enlarged scale, an elevation, plan and 
cross section of the dynamometer and recording gear; and of 
the sliding hatches covering these parts. ‘The recording ap- 
paratus consists of a Lander’s wind-speed recorder, K; and a 


“Read before the North-East Coast Institution of Engineers and Ship- 
builders, February 15, 1907. 


of the vessel herself, so that there might be no interference with 
the erections amidships in getting at the records; this, however, 
would involve extra cost in the framework. / 

The necessary adjustments of drum, tracers, and clockwork 
having been made, the apparatus is left to itself to record the 
variations of wind-speed and pressure. ‘The floating frame and 
the ship swing head to wind, no matter what the direction of the 
wind may be. When the paper is removed from the drum the 
diagrams traced upon it may be analyzed at leisure. On Figure 3 
is shown an imaginary specimen of the lines obtained, and it is 
proposed to determine the mean pressure-effect corresponding to 
a mean wind-speed, by taking any portions of the figures, such 
as those shaded, integrating (by planimeter or otherwise) and 
determining the mean heights in the usual manner; the scales 
for speed and pressure being known by calibration. 

Strictly speaking, a correction should be made to the readings 
given by the speed recording tracer. ‘This correction varies with 
the ratio of the arc to the chord of the angle turned through by 
K. It would amount to only half of one percent at the extreme 
extension, and it has not been thought advisable to attempt to 
correct it by introducing mechanism which might in itself cause 
greater error. The correction can be mathematically determined, 
if such accuracy is considered advisable. The correction is not 
involved in the usual method of applying Lander’s instrument, 
because the tracer in that case describes arcs of circles and not 
straight lines, as in the application here proposed. 

It is not lost sight of that, unless prevented, the drum would 
revolve even when no wind was blowing, or was too light to give 
records of any practical value; hence a pawl attachment is made 
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to stop the clockwork unless the pressure exceeds a certain value. 
It is hoped that the use of this method would enable us to 
obtain information about the following and other points: 


(1) The law of variation of pressure with wind-speed upon 
such structures. 
(2) The variations of pressure at a given wind-speed: 
(a) Upon full bow forms as compared with fine ones. 
(b) Upon flat ended as compared with round ended erections. 
(c) Upon “stepped-back” tiers of erections as compared 
with those whose fronts are in a vertical plane. 


winds. It may be remarked that this is of special importance 
in vessels of relatively low power, whose speeds when in ballast 
condition are sometimes reduced by gales almost to zero. 
Laboratory experiments with planes exposed in steady air 
currents must, of course, be made in order to determine the 
laws of the distribution of pressure over such ‘simple surfaces, 
but it is reasonable to argue that a test such as is herein proposed 
is more in accordance with the conditions a ship has to meet. 
Nature’s winds are not usually steady air currents, and the 
many-surfaced exposed parts of a ship are not simple planes. 
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FIG. 3.—DETAILS OF THE RECORDING APPARATUS FOR WIND RESISTANCE MEASUREMENT. 


(d) Upon various arrangements of deck ‘houses, funnels, 
masts, rigging, and other wind-catching details. 

As it is possible that the resistances in some cases would be 
increased when the vessel is not directly head-on to the wind, 
but at an angle to it, the bridle N (Fig. 1), can be used to 

‘slew the floating framework and the vessel to the desired angle. 
The recording apparatus will then indicate the fore-and-aft com- 
ponent of the pressure, and the true wind speed. ‘The total 
pressure will be found by multiplying the fore-and-aft component 
by the secant of the angle through which the apparatus has been 
slewed. 

The value of obtaining a knowledge of the wind resistance 
of ships lies in the possibility that there may be cases where, 
without prohibitive cost, modifications in the above water design 
may greatly reduce the resistance, especially in strong head 


It will be observed that, with the view of reducing cost, the 
watertight parts of the apparatus have been kept as small as 
possible. The vessel shown in the figures is about thirty to fifty 
feet long. It has been estimated that the first cost of such an 
apparatus would be from £100 to £120 ($500 to $600). It is 
probable that a larger structure would give more valuable results. 
The cost of carrying out a complete series of experiments would, 
of course, depend upon the number and construction of the 
structures tested, and upon the time given to the taking and 
analysis of the records. 

An obyious defect lies in the necessity of awaiting nature’s 
provision of the necessary strength of winds; and the alternative 
erection structures should be prepared beforehand, ready for 
immediate fitting as soon as a record has been obtained for a 
given form. 
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The Speed Supremacy of the Atlantic. 

From that day in the summer of 1889 when the City 
of Paris of the Inman Line completed the first trip 
across the Atlantic ocean on record in under six days, 
the rivalry for premier speed honors among the great 
steamship companies has been intense. In 1890 and for 
two years thereafter the supremacy of the City of Paris 
was hotly contested by the Majestic and Teutonic of the 
White Star Line. First, one of the trio, by a mighty 
burst of speed, would forge ahead of her rival, and in a 
short time another would displace her. With the advent 
in 1893, of the Cunard liner Campania, followed shortly 
by the sister-ship Lucania, both of much higher speed 
than any of their predecessors, the issue was left between 
these two last mentioned ships. 

So far, the British flag had floated over all these com- 
petitors, for the City of Paris did not assume her 
American registry until 1893, when she became the 
Paris, and later, the Philadelphia, of the American Line. 

In 1897 new blood was infused into the struggle with 
the appearance of the North Lloyd. steamer 
Kaiser Wilhelm der Grosse which with an advantage over 
the Cunarders of about three-fourths of a knot wrested 
absolutely from them the pre-eminence in speed which 
they had hitherto enjoyed. This ship was followed by 


German 


the Kronprinzg Wilhelm, the Kaiser Wilhelm der Zweite 
and the Kronpringessin Cecilie of the same line, the last 
mentioned being new this year, and by the Deutschland, 
of the Hamburg-American Line. All four of these last 
mentioned ships have speeds of over twenty-three knots 
and both the Deutschland and the Kaiser |Vilhelm der 
Zweite have held records. ; 

All these records, however, will very probably soon b 
lowered by the new Cunarder Lusitania. This ship, 
which we describe at some length in another column, and 
which has been partially described a number of times in 
our pages, has taken up the cudgels to such effect that 
the blue ribbon of the Atlantic ferry is almost certain to 
pass again under the control of the British flag. Her 
marvelous record on trial trip has been well borne out by 
her maiden trip across the Atlantic, and there can be no 
doubt that when the machinery gets a little more used to 
its work, and the ship “finds” itself, still better results 
will be achieved. At present we can but congratulate the 
owners and builders of this magnificent vessel for the 
nerve and energy which they have displayed in her in- 
the daring which 


ception arfd construction, and for 


characterizes the entire design. 


Shipbuilding in the United States. 

The Bureau of the Census has just published a report 
on shipbuilding in the United States, which is a part of 
the census of manufactures of 1905, covering the calendar 
year 1904. 
ments, exclusive of those conducted by the Government, 
were engaged in iron and steel or wooden shipbuilding. 
The combined capital of these establishments was $121,- 
623,700 (£24,992,000). ‘They employed, on an average, 
50,754 wage-earners, paid $29,241,087 (£6,008,400 in 


According to these statistics 1,097 establish- 


wages, used: materials costing $37,463,179 (£7,698,000) 
and manufactured products which, including repair 
work, were valued at $82,769,239 (£17,008,000). 

As the construction of iron and steel ships has grown 
in importance since 1880, capital has become more 
essential to the development of the industry. During this 
time the altered conditions, the rapid transition from 
wood to iron and steel construction, have produced a 
progressive concentration of shipbuilding in large estab- 
lishments. In 1880 the 2,188 
an investment of $20,979,874 (£4.310,900) and, includ- 
ing repair work, gave an out put of $36,800,327 ( £7,561,- 
goo). Twenty-five years later nearly six times the 
amount of capital invested in about one-half the number 
of establishments, 1,097, gave an output valued at $82,- 
769,239 (£17,008,000 ). 

In 1905 no less than 83.5 percent of the entire ship- 
building capital of the country was invested in iron and 
steel construction, as against 77.4 percent for 1900. Of 
the total number of private establishments reported in 
1905, on the other hand, 95.1 percent were engaged in 
wooden construction work, for of the entire number of 
shipbuilding establishments not under governmental con- 
trol only 54 were devoted to iron and steel construction, 


while 1,043 were credited to wooden construction. For 


establishments involved 
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1900 the relative position of the two branches was nearly 
the same, as the number of establishments was 44 for 
iron and steel and 1,063 for wood. ‘The majority of the 
establishments engaged in iron and steel construction are 
of great size and require costly and expensive equipment, 
while most of:hose engaged in wooden construction are 
small yards. 

Within the last fifteen years the increasing importance 
of iron and steel in shipbuilding has been especially 
marked. As an item of expense in 1890 the cost of iron 
and steel was less important than the cost of lumber, but 
in 1905 the cost of the former constituted 41.2 percent 
and the cost of the latter only 17.9 percent of the amount 
paid for materials. In 1880 the value of the work done 
on wooden vessels of five tons and over was nearly three 
times as great as the value of work done on iron and steel 
vessels of the same class. For 1905 conditions were 
practically reversed, for the value of iron and’ steel work 
was nearly four times that of wood. The value of iron 
and steel construction was $43,395,704 (48,917,100) ; 
and of wooden construction $9,724,231 (£1,998,100) ; the 
total, $82,769,239 (£17,008,000), being completed by an 
output from small boats under five tons,’ from repair 
work, and from all other products.- 

Nearly three-fourths of the value of products of the 
shipbuilding industry was produced in the Atlantic and 
Gulf district. Although there was a greater number of 
establishments on the Great Lakes than on the Pacific 
coast, the value of the output of the latter was greater 
from the fact that on the Great Lakes many small estab- 
lishments exist because of the market there for small 
boats. 


An increasing navy has compelled the Government to 
equip the navy yards adequately for the repair work 
which necessarily results from the large number of ves- 
sels now continually in commission. Government yards 
have also undertaken the construction of the largest types 
of war ships. As a result, the value of products of the 
Government establishments increased from $11,022,312 
(£2,264,800) for 1900 to $17,265,469 (£3,547,800) for 
1905, or 56.6 percent. 


Although the number of vessels of five tons and over 
launched during 1904 was less by 167 than the number 
launched in 1880, the tonnage had increased 40.5 percent 
during the period, and the average tonnage of the vessels 
launched, 50.9 percent. The average value of the 2,415 
vessels launched in 1880 was $7,961 (£1,637), whereas 
in 1905 the average value of the 2,248 vessels was 
$32,083 (£6,716). Of the total net tonnage launched 
for the merchant marine during 1904, 67.9 percent was 
destined for the lake and river traffic. There is little 
building for foreign trade. Of the total net tonnage 
launched for the merchant service, only 5.2. percent were 
The fact that vessels for the 
coastwise, lake, and river service are required by law to 
be American built has made it possible for shipbuilding 
to maintain a firm footing in the United States. 


destined for foreign trade. 
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The Speed of ‘Battleships. 

Some interesting facts have been brought out by the 
late Mr. Normand in a discussion, which is rather more 
suggestive than complete, on the size of battleships as a 
function of their speed (see page 417). Mr. Normand 
has attempted to determine the law by which the size of 
a battleship of certain length, beam and draft, varies with 
the speed when the other properties such as armor, arma- 
ment and radius of action remain fixed. Taking the 
typical case of a modern battleship of certain dimensions, 
he finds what increase of displacement will result from 
a reduction of power sufficient to decrease the speed one 
knot. Of course the first thing that suggests itself is that 
a decrease of power means a direct reduction in the 
weight of the propelling machinery. This does not vary 
directly as the power, but in the typical case was found 
to be about 1.5 percent of the original displacement. It 
is interesting to note in this connection the figures given 
by Commander Hovgaard in his paper on the speed of 
battleships read before the Bordeaux Congress of Naval 
Architecture, showing the possible increase of power that 
can be obtained on a given weight of machinery and fuel 
by taking advantage of such recent technical improve- 
ments in propelling machinery as the use of oil fuel, small 
tube boilers, and turbine machinery. He estimates that it 
might be expected to increase the power on a given weight 
of machinery about 34 percent. Likewise a saving in 
weight of the machinery ‘might be expected for a given 
power although not in the same proportion. 

Besides the direct reduction in the weight of the pro- 
pelling machinery available when the speed of the ship 
is reduced one knot, an increase of displacement can be 
obtained by diminishing the fineness of the lines in the 
slower ship. This added displacement in the case of the 
typical ship amounted to about 2.7 percent of the original 
displacement. Another slight increase in displacement 
may be obtained in the reduction of the upper works of 
the ship when designed for the slower speed. This sav- 
ing amounts to about .5 percent of the original displace- 
ment. ‘hus the total saving in weight in the case of the 
typical ship, due to a reduction of speed of one knot, Mr. 
Normand found to be about 4.7 percent of the original 
displacement, which, of course, could be used to increase 
the percentages of weight allowed for armor, armament 
or fuel, or the ship could be reduced in size by just that 


amount. 

The results obtained by Mr. Normand’s approximate 
formula have been shown by subsequent model basin ex- 
periments to represent a very conservative estimate of 
the increase in displacement, which can be obtained by a 
reduction of speed. ‘These 
further show the effect of fineness in the ship at high 
speed. In vessels of the same dimensions but of different 
displacements, at high speed the percentage increase in 


model basin experiments 


power necessary to gain equal increments in speed in- 
creases very rapidly in the case of the larger ship, 
although at moderate speeds the increase of power is 
about equal to the percentage increase of displacement. 
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Progress of Naval Vessels. 
The Bureau of Construction and Repair, Navy Department, 
reports under date of August 10, 1907, the following percentage 
of completion of vessels building for the United States Navy: 


| July 1) Aug.1 
BATTLESHIPS, 
Tons Knots 
Mississippi......| 13,000 | 17 Wm. Cramp & Sons.......... 88.96) 90 32 
Idaho,.... scons .| 13,000 | 17 Wm. Cramp & Sons.......... 81.98) 83.98 
New Hampshire} 16,000 | 18 New York Shipbuilding Co. 75-4 80. 
South Carolina,,| 16,000} 182 | Wm. Cramp & Sons..,.,..... | 17.48) 19.59 
Michigan,....... 16,000 | 18; | New York Shipbuilding Co. 19.4 21.2 
ARMORED CRUISERS. 
South Dakota, ,.| 13,680 | 22 Union Iron Works,........... 97.5 98. 
North Carolina..| 14500 | 22 Newport News Co............. 83.77| 86.34 
Montana,,.......| 14,500 | 22 Newport News Co............. 76.96| 80. 
SCOUT CRUISERS. 
Chestersaneneenee | 3,750 | 24 Bath Iron Works. ........., 81.26} 85. 
Birmingham ,...| 3,750 24 | Fore River Shipbuilding Co 81.6 | 82.9 
Salem eee 3,750 | 24 | Fore River Shipbuilding Co 80.8 | 82.67 
SUBMARINE TORPEDO BOATS. 

Cuttlefish......., | — — | Fore River Shipbuilding Co,,| 97. 99. 
VIPersenee eee — | — | Fore River Shipbuilding Co,.| 95. 7s 
Tarantula,...... — | = | fore River Shipbuilding Co., | 97. 99. 
Octopus naan — — | Fore River Shipbuilding Co,,| 95. 97. 


ENGINEERING SPECIALTIES. 
The Moorings For the Largest Ships in the World. 
It is not easy to give an adequate idea of the size of the huge 
mooring chains for the Cunarders Mauretania and Lusitania, 
which quite throw in the shade the 334-inch cables used on the 


vessels, but some idea of the size may be gained from the follow- 
ing particulars. The total weight of the moorings is over 200 
tons and the anchors weigh 12 tons each. Each common link of 
the chain shown weighs 243 pounds, and each end link 336 
pounds, the diameter of the iron being 41%4 and 53% inches, re- 
spectively. The swivel connection in the center weighs 4,485 
pounds, and each shackle 711 pounds. 
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The photograph shows the main connection where the buoy 
pendant joins the bridle chains, of which there are four, each 
720 feet long, and the main chains are composed off square links 
each nearly four feet long, and weighing about 4 hundredweight 
apiece. These moorings were manufactured by Messrs. Brown, 
Lenox & Co., of Pontypridd, for the Cunard Steamship Co., and 
the chain was entirely manufactured at their works in South 
Wales, from the forging of the bars to the casting of the studs. 
They also supply the 12-ton anchors for the mooring. 


A New Pitchometer. 
A small instrument used for determining the pitch of a propeller 
is being placed on the market by the A. S. Morss Company, 120 
Commercial street, Boston, Mass. It is so adjusted by means of a _ 
table etched upon the surface that the pitch of a blade at any 
given point may, with a little care, be read at a glance. This not 


only permits the determination of the pitch of the propeller, but 
also affords opportunity for comparing one blade with another, 
and for noting differences of pitch between the tip and the hub 
of the blade. ‘The instrument is made of tool steel, nickel plated, 
and is particularly suitable for work in connection with motor 
boats. 

In measuring the pitch, the propeller is laid on a table or other 
flat surface, with its axis perpendicular. The pitchometer is then 
placed against the edge of the blade perpendicular to its axis, and 
about two-thirds the length of the blade from the center of the 
shaft. "This distance must be an even number of inches, as the 
radii for which the table is calculated are in even inches. Adjust 
the arm of the instrument to lie flat on the blade, and read the 
pitch in the proper column. 


A New Hydraulic Boiler Plate Bending Machine. 


A machine of a new type for bending the shell plates of a 
boiler is being placed on the market by Fielding and Platt, Ltd., 
Gloucester. ‘This machine is intended to overcome some of the 
of the disadvantages which are found in rolling plate with ordi- 


nary bending rolls. With it it is possible to bend the plate to a 
true curve clear to the edge of the plate so that it is unnecessary 
to shape the edges with hand hammers. In a similar manner 
narrow strips of plate such as butt straps, liners, etc., can be 
easily and accurately bent to a true curve. It is a vertical ma- 
chine and therefore occupies very little floor space, the machine 
capable of bending plates 15g inches thick and 13 feet wide, tak- 
ing up a space of only 15 feet long by 5 feet 6 inches wide. It is 
operated with hydraulic power and is fitted with a patent auto- 
matic gear feed for feeding plates through the machine. 


— 
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Large Copper Elbows. 

As examples of heavy copper pipe work, the offset elbows 
shown are particularly interesting, being of unusual weight and 
size. They are in the main exhaust lines of the Curtis’ turbine 
steamship Creole, and were made at the copper shop of the Fore 
River Shipbuilding Company, Quincy, Mass., the builder of the 
vessel. Each of these elbows weighs 2,500 pounds, is 42 inches 
in diameter inside and 5/6 inch thick. Four pieces of sheet 
copper were used in the making of each elbow, and the skillful- 
ness with which they were brazed together is apparent in their 
smoothness and shapeliness. As specimens of excellent work- 
manship they will appeal to coppersmiths, for these elbows are 
nearly, if not quite, the largest copper ones ever made in the 
United States for marine purposes. 


The Griffin Marine Oil Engine. 

The motor built by the Griffin Engineering Company, Limited, 
Kingston Iron Works, Bath, is vertical, having two cylinders in 
the smaller sizes and four in the larger, fitted with very long 
pistons (about 114 times the length of the stroke). These 
pistons are connected at their outer ends by a rigid crucible 
steel crosshead, which, by means of a single connecting rod, 
actuates a single crank, an impulse at every revolution being 
thus obtained in the simplest possible manner, with the minimum 
of mechanism. 

Any kind of ordinary refined paraffin (kerosene) or crude un- 
refined mineral oil can be used, with flash points varying from 
75 to 250 degrees F., no special adjustment of any kind being 
The motor after being started is said to be absolutely 
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self-regulating, neither oil feed, air supply, or ignition requiring 
the slightest attention; all conditions of load, from light running 
up to full power, being automatically controlled by the governor; 
. half or any intermediate speed being obtained by a small 
suitably arranged hand lever or pedal. , 

The method of forming the working charge is entirely new, 
giving an economy and cleanliness in running said to be unap- 
proached in any oil engine of this type. The oil, which is 
sprayed in a finely divided state into a vaporizer, afterwards 
passes (in a vaporized state, and mixed with a suitable quantity 
of air) into the cylinders, where it is compressed and ignited, 
giving power to the pistons. The vaporizer, which is heated by 
the exhaust gases only, never exceeds a temperature of 400 de- 
grees F.; thus the oil cannot, under any possible conditions, be 
decomposed or gasified, and consequently no tarry deposit (so 
fruitful a source of trouble in other engines) is ever formed. 
The cylinders, pistons, and all internal parts thus remain per- 
fectly clean, even after many months of constant working, while 
at the same time, the whole of the heating constituents of the oil 
being completely burnt in the cylinder, the greatest possible 
economy is secured. 

The engine is built for marine purposes in sizes of from 6 to 
500 horsepower. The consumption of ordinary petroleum is 
about 300 grammes (% pound) per B. H. P. per hour. ‘Ten to 
twelve minutes only are necessary for starting the larger size 
motors from cold. These motors are said to be very simple, 
easy to run and very strong. A motor of 45 I. H. P., at 300 re- 
volutions per minute, complete with reversing gear, weighs 
3,600 kilogrammes (7,940 pounds, or 176 pounds per I. H. P.). 

It is claimed that they require no internal cleaning whatever, 
for they never get foul. The only part that requires occasional 
cleaning is the vaporizer, but this is exceedingly easy, and is 
the work of two or three minutes. These engines work without 
attention or adjustment of any kind, either with heavy petroleum, 
benzoline or alcohol. They also work perfectly with crude oil 
or tar oil obtained from the gas works. In France this latter 
is much cheaper than petroleum. The reversing clutch is very 
strong and gives no trouble. ‘The speed is easily reduced by 
simply throwing the clutch out of gear from time to time. ‘The 
oiling of the different working parts is very easy, all the bear- 
ings being visible and easily accessible. 


The Hisey Portable Electrical Screw-Feed Drill. 


We here illustrate a new type of electrical drill, made by the 
Hisey-Wolf Machine Company, Cincinnati, Ohio, which they 
are just putting on the market. It is made in two sizes, 7%-inch 


capacity (weight 27 pounds), and 1%-inch capacity (weight 38 
pounds). ‘These capacities as given are for steel. Larger size 
holes can be drilled in softer material. The driving power is 
obtained from the ordinary incandescent lamp socket. 
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The motor is fully inclosed at the spindle end, preventing bor- 
ings or chippings entering in any way. ‘The switch is located 
cn the body of the motor within immediate reach of the operator. 
An “Old Man” is fur- 
nished as an extra if desired. ‘The gears and working parts are 
hardened. All parts are easily accessible for adjustment, and 
at the same time protected in every way. ‘This drill is said to 
be simple, durable and compact, with no complicated parts to 
get out of order. It is especially built for the heavy work for 
which it is intended. The drills are particularly useful in ma- 


‘ chine shops, boiler plants, bridge building, construction work 


and shipyards. They can be carried anywhere, as any length 
cord can be attached. 


Brooke’s Patent Valve Re-seating Machine. 

The illustration shows a new type of valve seat re-facer, de- 
signed specially for use by marine engineers. ‘The machine is 
simple in all its parts but is capable of standing a fair amount 
of rough usage without getting out of order. Thus the tool should 


prove valuable on cargo and tramp ships, where such tools are 
scarce. The machine is fastened to the flange of the valve by 
means of two legs, the feet of which can be turned inwards for 
small flanges and outwards for large flanges. When fastened in 
either way, no part'of the machine obstructs the view of the 
operator. Once’ the’ machine is set in position the cutter can 
be changed by unscrewing the mandrel from the box nut. In 
this way any special cutter may be inserted. Long mandrels are 
provided for deep seated valves. Steadying devices are also 
provided for both plain bore and star ribbed seats, which not 
only ceriter’the end of the mandrel but obviate any tendency that 
it may have to vibrate. ‘he machine is operated with an ordi- 
nary spanner. ‘The manufacturers are Charles Winn & Co. 
Granville Street, Birmingham. 


TECHNICAL PUBLICATION. 


The Marine Steam Turbine. By J. W. Sothern. Size, 5%4 by 
84 inches. Pages, 163; Figures, 77. New York, 1906. D. Van 
Nostrand Company. Price, $2.50, net. ‘ 

This is the second edition of a work prepared by the author 


in response to a demand for practical information upon the 
latest developments along this particular line, and deals entirely 
with the Parsons type of turbine. It starts out in a very ele- 
mentary way, with definitions of units used in steam engineering 
and mechanics generally, and explains the expansion of steam 
and its effect in the production of power. 

The various details of design and construction are taken up 
in order, attention being given to such subjects as clearances, 
blading, packing, heat expansion, propeller dimensions, slip and 
cavitation, efficiencies of turbine and propellers, and steam and 
coal consumption. Figures are compiled from various sources, 
giving comparisons between turbines and reciprocating engines, 
particularly along the line of coal and steam consumption of 
similar ships at corresponding speeds. 

The work seems to be thoroughly practical in all its details, 
is profusely illustrated with both half tones and line engravings, 
and gives a great deal of data from the actual operation of ships 


OCTOBER, 1907. 


International Marine Engineering. 


433 


SSS a aaa a ea pee SSeS SSS === === SSS 


propelled by turbines. The last chapter covers the torsion meter 
patented by Messrs. Denny & Johnson, and is followed by ele- 
mentary problems in marine turbine design, with answers. 


Personal. 

Homer Parmelee died in Chicago, August 12, in his eighty- 
ninth year. He was a boiler maker who had added much to the 
science of the subject, and had made inventions along the line 
of-pipe wrenches. His inventive genius was very marked. 


QUERIES AND ANSWERS. 


All reasonable questions concerning marine engineering re- 
ceived from and signed by subscribers will be answered by the 
Editor in this column. All communications must bear the name 
and address of the writer. 


Q. 383.—Is it ever customary in multiple expansion engines to make the 
engine that the pumps are worked from larger than the others? 125 Ce 


A.—The cylinder from which the pumps are worked in a 
multiple expansion engine is very frequently the low-pressure 
cylinder, and this cylinder is, of course, much larger than the 
others. This increase in size, however, is due wholly tothe re- 
quirements for the expansion of steam and its economical use in 
the engine, and has nothing to do with the fact that the pumps 
are worked from the low-pressure crosshead: As a matter of 
fact, the power used in working these pumps is really furnished 
by the entire engine, because the relationship between the mov- 
ing parts is such as to make for rigidity of operation in all di- 
rections. 


SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation 


American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, D.C. 


857,868. | MEANS FOR PROPELLING BOATS. WILLIAM G. 


BUSSE, BROOKLYN, N. Y. Ye L 

Claim 1.—Propelling means for boats, comprising an extensible shaft, 
means detachably supporting said shaft vertically from the gunwale of a 
boat, a propeller shaft disposed right-angularly at the lower end of said 


vertical shaft, a propeller carried thereby, a bearing for said propeller 
shaft, an angularly disposed bracket supporting said bearing from the lower 
end of said vertical shaft, and means for turning said propeller shaft. 
Four claims. : 

857,951. WATER-CONVEYANCE. WILLIAM M. AND LARNED BE. 
MEACHAM, CHICAGO, ILL. : 

Claim 1.—In a water conveyance, the combination with a body or vessel 
for receiving the passengers or load, of inclined supporting plates con- 
nected thereto and moving edgewise through the water at an inclination 


body or 


give support to the : 
vessel, and a regulating plate or float connected to the forward supporting 
plate for automatically regulating or adjusting the inclination of the sup- 


to the longitudinal horizontal line, to 


porting plate. Fourteen claims. 

858,853. LAUNCHING APPARATUS. 
FRANCISCO, CAL. 

Claim 2.—In a boat launching apparatus, the combination of a launch- 
ing cradle mounted for oscillation, means (including retaining members) 
engagine said cradle and operable in unison from the common center for 
holding said cradle in normally horizontal position, a shell having a keel 
beam supported in said cradle, and means engaging said keel beam to hold 
the shell against movement in said launching cradle. Seven claims. 
oe LIFE-BOAT. ALBERT T. BROCH, SAN FRANCISCO, 


ALBERT T. BROCH, SAN 


Claim 1.—In a boat haying an open portion, the combination of two co- 
operating covering devices, said devices movable toward and from each 
other to inclose the open portion of the boat, means for holding one 
of said covering devices nomally open and under tension, and means for 
releasing the normally held covering device to allow it to automatically 
close. Five claims. 


858,749. SCREW-PROPELLER. FRIEDRICH AUGUST VON OL, 
DENBURG, OLDENBURG, GERMANY. 

Claim 1.—A screw propeller having successive blades arranged one be- 
hind the other, from front to rear—with their centers located on one geo- 


’ 


metric sniral line, and the base of each blade being arranged across and at 
an acute angle to the said spiral line, the angle of the bases of the several 
blades to said line being different. Five claims. 

858,215. MARINE PROPELLER. OSCAR D. ROBINSON AND 
ROLLO L. BENNETT, OLIVET, MICH. 

Claim 2.—A marine propeller embodying a rotary slotted drum. an ec- 
centric shaft therein having cranked end portions on which the drum is 
journaled, blades sliding through the slots in the drum, a common hub to 


which said blades are connected journaled on said shaft, a pinion on one 
of the cranked ends of said shaft, and a rack bar meshing with said pin- 
ion for turning the shaft to shift the eccentric portion thereon and change 
ie throw of the blades relatively to the periphery of the drum. Two 
claims. 

858,506. COLLAPSIBLE BOAT. FRED. H. FARRAND, LIDGER- 
WOOD, N. D. 

Claim 1.—A boat comprising a covering, sides composed of sections and ~ 
detachable from the covering, means for holding the sides separated and 


the covering under tension, and consisting of brackets “applied to the op- 
posite sides and having lateral extensions projecting from the sides near 
the lower edge portions thereof, and cross bars between the sides and 
having the ends thereof seated on the lateral extensions of the brackets. 
Three claims. 
859,582. FOLDINGBOAT. ALBERT J. ROSIN, CLEVELAND, OHIO. 
Claim 1.—In a folding boat, the combination with the keel and gunwales 


of the end sections hinged to the gunwales and to each other, and foldable 
inwardly between the gunwales, and the stems hinged to the keel and ar- 
ranged to fold in and down upon the same. Four claims. 

859,693. ICE AND WATER BOAT. NATHANIEL ROE, PA‘T- 
CHOGUE, N. Y. 

Claim 1.—In a vehicle of the character described, a body mounted upon 
runners, a beam frame, nutted bolts at one end thereof securing it to the 
body, a toothed propelling wheel mounted at the other end of said beam 
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frame, a motor mounted on the bolted end thereof, means for transmitting 
the power of said motor to propel said wheel, and means for raising and 


IS i | 


lowering the propelling wheel carrying beam frame without disturbing the 
motor power transmitting connections. Ten claims. 

860,492. TRANSPORT VESSEL. OTTO MEHRTENS, KIEL, GER- 
MANY, ASSIGNOR TO FRIED. KRUPP AKTIENGESELLSCHAFT, 
GERMANIAWERFT, KIEL-GAARDEN. 

Claim 1.—In a transport vessel, a ballast reservoir of a height ap- 
proximately equal to the distance between the load and the light draft 


gy it ha 
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line, and having an opening at its bottom to permit the natural flow to and 
from the reservoir, and means for closing the opening. Four claims. 

860,126. SUBMARINE BOAT. JOHN M. CAGE; DENVER, COL., 
ASSIGNOR_ OF ONE-HALF TO JAMES C. HARVEY, DENVER. 

Claim 1.—In a submarine boat, the combination with the normally 
watertight shell, of centrally pivoted, independently movable, horizontal 
planes extending longitudinally along its sides, pivoted at the longitudinal 
center of the boat. Two claims. 


860,382. MEANS FOR PREVENTING THE DESTRUCTION OF 
Gear i SUBMARINE EXPLOSIONS. HOKON HOYOSS, CHI- 


Claim 4.—In a device of the class described means attached to a ship’s 
hull comprising a watertight compartment provided with a plurality of 
plugs which will automatically be removed by the force of an explosion 
under water, to provide a vent or outlet for said explosion, and means for 
indicating the location of said explosion. Five claims. 


Gee Sas es CHARLES W. WEILAND, LONG ISLAND 
Claim iN metal life boat provided with detachable keelsons, said 
keelsons being connected with the hull of the boat by means of arms 


hinged at one side of said keelsons, and adapted to swing longitudinally 
thereof, and hooks at the opposite sides of said keelsons, and adapted to be 
engaged by said arms. Two claims. 


British patents compiled by Edwards & Co., chartered patent 


agents and engineers, Chancery Lane Station Chambers, Lon- 


don, W. C. 


4,927. SCREW PROPELLERS. H. B. BULLINGHAM,~ SOUTH 
KENSINGTON, LONDON, S. W. 

A reversible screw propeller is constructed with a boss in the form of 
a sphere, having no projections except the blades and the shaft. A two- 
bladed propeller is described, but the invention is not confined thereto. The 
boss is made in. three portions, the central portion being secured to the 
shaft. The remaining two portions are screwed on to a stud having at 


each end threads of opposite hand, and prevented from rotating in the boss 


by a lug, which fits into one of several slots in the boss. The blades are 
feathered by bevel wheels cut in a sleeve and the two parts of the boss, 
the slevee being rotated by a pin, which slides in the slot. When feathered, 
the blades are slightly unscrewed from the central portion of the boss. 

5480. SPARS. P. TATCHELL, HOLLAND PARK, LONDON. 

Spars for the booms of sails, the framework of flying-machines, etc., 
are braced by means of stays which can be adjusted to obtain any re- 
quired degree of curvature-of the spars. A mainsail boom of rectangular, 
cruciform, or other section, is connected to a mast and provided with 
struts, the ends of which are forked or notched and may be furnished 
with runners, over which pass stays, adapted to be tightened by means 
of tackle or screws, winches, or the like. By slackening one stay and 
tightening the other, any desired curvature of the boom ma ybe obtained, 
the slack stay beine afterwards tightened in this position of the boom, 
and the ropes of the tackle fastened to cleats on the deck. 
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6107. ROTARY PUMPS. A. E. LUTTRELL, BALMAIN, NEW 
SOUTH WALES, AUSTRALIA. 

The pump consists of a cylindrical casing, divided into two compart- 
ments by a disk, which is rotated by a belt and pulley. The disk has 
four or more slots in which slide blades, the sliding motion being pro- 
duced by circular inclined planes which are formed in one with blocks. 
Each block and inclined plane occupy one-fourth of the area swept out 
by the blades. Liquid fills the chamber between two blades, and is carried 
around and discharged through the block and outlet pipe. By reversal of 
the direction of rotation of the disk, the inlets may be used as outlets, 
and vice versa. : 

5423. CAPSTANS; WINCHES. €. TUCKFIELD AND W. G. DE 
F. GARLAND, EAST. MOLESEY. 

Motor-driven capstans or winches such as are employed in fishing ves- 
sels or for loading coal at sea are provided with a friction clutch in 


which the members are forced together by screw-and-nut mechanism ac- ~ 


cording to the tension of the hauling rope, and which relieves this tens- 
ion, when it exceeds a certain maximum, without pulling up the driving 
engine. The winding barrel is mounted on the driven spindle between 


a conical collar and a clutch member, preferably formed with an annular 
grooved face. The clutch member is mounted on a fast thread formed 
on the spindle, and the slipping strain is regulated by a spring arranged 
to bear on one face of the clutch member and adjusted by a screw and 
nut. 

6163. STEERING-ENGINES. DAVIS & CO. AND J. L. BOOTH- 
MAN, OULTON BROAD, NEAR LOWESTOFT, SUFFOLK. 

This relates to an improvement in which a steam-actuated stop valve 
is fitted in the steam passage leadine to the controlling valve. Instead 
of the valve being arranged so that the amount of its opening depends 
upon the distance of the rudder from its mid-position, it is provided with 
a cataract cylinder to insure that the valve opens gradually. The spindle 
carries a cylinder containing glycerine, which receives the hollow plug 
attached to the cross-head. This plug has an aperture controlled by an- 
other spindle. When the valve is opened, the glycerine is forced through 
the aperture and returns to the cylinder through holes and an annular 
space provided for the purpose. 
SHIPS’ WIND SHIELDS. C. VON HELMOLT, BREMEN, 

Detachable wind screens for ships are formed of transverse walls of 
wood, canvas, etc., secured between the decks. If the walls are formed 
of canvas sheets, these may be stretched by means of ropes between 
eyes, cleats, or the like, secured to the deck girders and the deck. The 
walls may be formed with openings or windows, and provided with shelves. 

6679. SHIPS. KRUPP AKTIFNGESELLSCHAFT, GERMANIA- 
WERFT, KIEL-GAARDEN, GERMANY. h j 

Compartments, hulls, and tanks; ballasting ships; colliers; grain-carry- 
ing vessels —The hull of the vessel is made of a double shell, which 
extends right up to the main deck. and with a continuous seaworthy 
superstructure, the side walls of which are inclined to the horizontal to 
correspond approximately to the gradient of the cargo, for the purpose 
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of obtaining for the ship as small a net measurement as possible, owing 
to the ballast spaces being arrangeu between the two shells. By this con- 
struction the shin also has a large carrying capacity. The walls of the 
hold are free from stiffeners and projections, which, with the arrange- 
ment of the hatchways and the sloping sides, renders the vessel self- 
trimming, 

6837. DAVITS. F. —. MARTIN AND R. SMITH, OAKVILLE, ON- 
TARIO, CANADA. 

In anparatus in which two davits are connected together and are 
movable on athwartship guides, the following arrangements are employed: 
(1) means for fixing the davits in any position upon their guiles; (2) 
specially arranged rollers for carrying the davits; (3) winding gear with 
the shaft in sections connected by a universal joint: (4) brake gear for 
the winding shaft; (5) mechanically operated chocks; (6) automatically 
disengaging rigid grips. 


Errata. 
In the September number of this magazine two serious errors 
On page 371 is a cut of the boiler of the French steamer 
This, through some mischance, was placed up-side- 


occur. 


down, and the error was not discovered until the magazine had 


been bound. The other error occurs on page 375, where it is 
stated that the first of the light vessels, there described, was 
built by Harlan & Hollingsworth, Wilmington, Delaware. This 
vessel was, in fact, built by the New York Shipbuilding Company 
of Camden; N. J. 
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THE STEAMER MARYLAND. 


Recently completed at the works of the Maryland Steel 
Company, at Sparrows Point, Md., is the steamer Maryland. 
She is.a twin screw steel transfer boat for the N. Y. P. & N. 
R. R. Co., and is to run between Cape Charles and Norfolk. 
In general appearance and arrangement she is similar to the 
Pennsylvania of the same line, now in service, except for the 
engines and condensers, which will be described below. 

The new steamer is a handsome, ship-shaped vessel, with 
the usual steamboat superstructure, a well proportioned funnel 
and a pleasing amount of sheer. Her chief point of peculiarity 
or difference from other vessels engaged in similar service is 
that she has a modified torpedo boat or knuckle stern. This 
differs from the regular torpedo boat stern in that there are 
practically two sterns divided at the middle, as is easily seen 
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type, 30 inches by 23 to 20 pounds, reduced at forward end 
only, and is efficiently connected to the stem and stern post. The 
stem is 7 by 2 inches, reduced to 5 by 2 inches, of cast steel, 
made in two pieces, with scarf at lower deck. It is rabbeted 
its entire length, and is shaped at the lower end to take the 
keel plate. 

The stern post is cast steel, 7 by 4 inches for the forward 
post and 7 by 3% inches for the after post, made in one cast- 
ing, with all necessary gudgeons, tang and pads for struts. 
The rudder is hammered scrap iron 6% inches diameter, while 
the stock is 5 inches diameter. The rudder is covered by two 
steel plates, with a pine wood filling between. The quadrant 
is steel, and keyed to the rudder below main deck. 

The frames are 4 by 3-inch angles, spaced 30 inches aft, 24 


THE MARYLAND MAKES VERY LITTLE DISTURBANCE IN RUNNING THROUGH THE WATER. 


in the-outward profile and the small sketch of the stern. This 
is done to keep water under the stern for the propellers while 
the vessel is crossing shoals near Cape Charles. 

The Maryland is designed to be one of the speediest aad 
most comfortable boats around Hampton Roads, and from 
all indications she will greatly exceed these expectations. 
Her chief dimensions are: 


Ft. Ins. 
Wengthwroveralleryyrsesrrswcener veneers 259 9% 
Length between perpendiculars......... 249 6% 
Beam molded at deck................. 40 
Depa saolcleal oooccaocoov00g0Go0000000 15 3% 
IMrearierd rar tanprspaverscetersishecisetiatieve: nciarwe 9 4 
S peed iraeyneesy- tise rstors eisves Stores Aa o tress eres ueteceee 18 knots. 


HULL. 


The hull is of mild steel throughout, built strong and rigid, 
especially in the stem where the overhang is great; the scant- 
lings being equal to or in excess of the requirements of the 
United States standard register. The keel is of the flat plate 


inches in engine spaces, 30 inches in boiler space and 36 inches 
forward. Intermediate frames are fitted forward in way of 
the 36-inch spacing. Double frames are fitted on watertight 
bulkheads. The reverse frames are 3 by 2%-inch angles, single - 
except in engine and boiler spaces, where they are double. 
The floors are single, tapered, 24 inches deep at center and 
deeper to take engine bed plate and to suit conditions in the 
stern. They are connected to the center keelson plate by 
double angle clips. 

The center keelson is a 15-pound vertical plate, of extra 
depth in engine space to accommodate the engine bed plate. 
There are three keelsons on each side of the vessel, one inter- 
costal of 11-pound plate in bottom and two on bilge and side, 
of 5 by 3-inch angle carried all fore and aft, and having breast 
hooks at the ends. | 

The main deck beams are structural channels, 7 by 2 by 2 
inches on every frame; they are double on bulkheads, and are 
connected to the frames by 15-pound brackets. Structural 
channels were used because they could be obtained quicker 
from the mills. The lower deck beams are 5 by 3-inch angles, 
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set with the long leg up. In the bosoms are laid the carlins 
on which the lower deck rests.* There are eleven webs; three 
fitted in the after hold, on every other frame in the engine 
space and two in the forward hold, built of 15-pound plate 
and extending from the keel to main deck. 

The longitudinal coal bunker bulkheads, built each side of 
the boiler room, are of 10-pound plates, well stiffened by 
angles. The starboard bulkhead is offset for a passageway 
which leads into the engine room. 

The shell plating is of the raised and sunken type, the out- 
side strakes being fitted with solid liners in way of frames. 
The bilge and sides are 16 pounds, reduced to 14 pounds at 
the ends, sheer strake 23 pounds, reduced to 20 pounds at the 
ends, and the knuckle is 23 pounds throughout. The deck 
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stringers are 18 to 14 pounds; the ties are 18 inches wide, laid 
diagonally, and 6 inches laid fore and aft. The deck is plated 
solid over coal bunkers and engine space, and is laid with 5 
by 3-inch white pine planking. The stringer bars are 2% by 
24-inch by 5-pound angles. 

The deck machinery consists of a Hyde windlass, located 
on the main deck, with capstan on deck above; one kedge and 
two bower anchors, with all the necessary chains; a steam 
steering engine of the Williamson Bros. (Philadelphia) make. 
located in the hold aft, with leads to the wheel in the pilot 
house (a hand-steering gear is fitted aft on promenade deck) ; 
a Williamson elevator engine located on main deck to operate 
the elevators which lower the cargo into the hold. 

The cabin is tastefully and conveniently arranged, finished in 
soft wood, painted and trimmed with gold leaf, except in the 
lobby, which is finished in mahogany. Several state rooms are 
provided for passengers on promenade deck. 


PROPELLING MACHINERY. 


The Maryland is propelled by two fore-and-aft, three- 
cylinder, triple-expansion engines, having cylinders 17, 271% 
and 44 inches in diameter, with a common stroke of 26 inches. 
The cylinders are supported in back by cast-iron box columns, 
and in front by three round wrought steel columns. The high 
pressure and intermediate cylinders are fitted with single- 
ported piston valves, and the low-pressure cylinders have 
double-ported piston valves. All cylinders are fitted with cast 
iron covers and corrugated steel false covers. 

The pistons are of the cone type, with cast iron snap rings. 
The high-pressure and intermediate-pressure are of cast iron 
body ; but the low-pressure has a cast steel body. All piston 
rod and valve stem stuffing-boxes are fitted with United States 
metallic packing. The Stephenson link motion is fitted, having 
steel eccentric and suspension rods and brass link blocks and 
boxes. The eccentric sheaves and straps are of cast iron. The 
reverse shaft, 4 inches diameter, is supported on the back 
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OUTBOARD PROFILE OF THE MARYLAND, SHOWING ARRANGEMENT OF DECKHOUSES AND SPACING OF FRAMES. 


columns by cast iron brackets, and is operated by a steam 

cylinder 9 inches diameter by 15 inches stroke. 

The connecting rods are wrought steel, of the forked type, 
334 inches diameter at top end and 4% inches at crank end. 
The cross-heads are forged steel, having pins 4% inches 
diameter by 5%4 inches long, fitted with composition boxes. 
The slippers are steel castings, lined with white metal. The 
cross-head guides are of the hollow cast iron bar type, having 
connection to sanitary pump for circulating water through 
them. The crank pin boxes are cast steel, lined with white 
metal and fitted with brass horseshoe liners. Both engines are 
fitted with complete lubricating and water service gears to all 
working parts. 

The crank shaft is of the built-up type, 834 inches diameter. 
The crank pins are 8% inches diameter by 10 inches long. The 
thrust shafts are 83 inches diameter, each having six collars 
forged on. ‘The thrust blocks are of the horseshoe type, per- 
mitting independent or collective adjustment of collars. The 
collars are made of cast iron faced with white metal. All line 
shafts are 8% inches diameter, supported at proper intervals 
by cast iron bearings, lined with white metal. 

The stern tube and outboard shafts are 85% inches diameter, 
covered by composition sleeves in way of shaft strut and entire 
length of the stern tubes. The stern tubes are cast iron with 
brass stuffing-boxes and bushings lined with lignum vite. The 
shaft struts, of which there are two on each side, also have 
brass bushings lined with lignum vite. 

The propellers are of manganese bronze, 8 feet 8 inches 
diameter, of the solid four-blade type, secured to shaft by key 
and brass nut. 

The boiler plant of the Maryland consists of four single- 
ended Scotch boilers, each 12 feet mean diameter by 11 feet 
6 inches long, built to the United States inspection, to carry a 
working pressure of 180 pounds per square inch. Each boiler 
contains two Morison suspension furnaces 45 inches inside 
diameter, and one common combustion chamber. The plant 
has a total grate surface of 195 square feet, and a total heating 
surface of 7,325 square feet, the ratio being 37.5 to 1. All 
boilers are connected to one elliptical stack 6 feet 10 inches by 
5 feet 10 inches, extending about 68 feet above the grate. The 
furnace fittings are of the usual type, consisting of cast iron 
grate bars, bridge walls and front and door liners, etc. The 
grate bars are in two lengths, the grate being 6 feet 6 inches 
long. 

There is one steel plate shell condenser, 5 feet diameter, 
containing 2,245 5£-inch brass tubes. The tube plates are of 
steel. The packing consists of a sheet of pure rubber, through 
which the tubes extend. This rubber is held in place by a thin 
brass plate, secured by screws tapped into the tube sheet. The 
heads are of cast iron. The condenser contains 2,853.5 square 
feet of cooling surface, measured on the outside of the tubes. 

All pumps are independent of the main engine, and consist 
of one vertical, twin beam air pump, cylinders 10 and 20 inches 
by 10-inch stroke; one vertical duplex feed pump, cylinders 10 
and 7 inches by 10-inch stroke; two horizontal duplex sanitary 
and bilge pumps, cylinders 6 and 534 inches by 6-inch stroke; 
one horizontal duplex fresh water pump, cylinders 414 and 
334 inches by 4-inch stroke; one Morris Machine Company 
centrifugal circulating pump, Io-inch suction and discharge, 
driven by a vertical engine, 7 by 7 inches. A Reilly feed-water 
heater has also been provided by the Griscom-Spencer Com- 
pany, New York, 

A very complete electric light system has been installed, con- 
sisting of two General Electric Company’s (Schenectady, N. 
Y.) dynamos and engines, one being of 4 kilowatts and one of 
15 kilowatts capacity. ; 

GEORGE JENKINS and A. E. WoopruFr. 
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ONE OF THE TWO TRIPLE EXPANSION ENGINES OF THE MARYLAND: 


A Shelter=-Deck Cargo Steamer. 


We present photographs of an interesting shelter-deck cargo 
steamer built by Mackie & Thomson, Glasgow, and launched 
from their yard for Leach & Company, Ltd., London. Of this 
steamer, Sea Belle, the principal dimensions are: Length be- 
tween perpendiculars, 300 feet; breadth, extreme, 42 feet; 
depth molded to main deck, 21 feet; to shelter deck, 30 feet 
6 inches, and gross tonnage, 2,100. The captain, officers and 
engineers are berthed in houses on the shelter deck amidships, 
and the crew in the forecastle under the shelter deck. The 
vessel has extra large hatches, eight steam winches, water bal- 
last in cellular bottom all fore and aft, and extra large peak 
tanks, and six very deep ’tween decks for stowing bulky cargo. 

Her machinery consists of a triple-expansion engine having 
cylinders 22, 36 and 59 inches in diameter by 39-inch stroke, 
supplied with steam by two cylindrical boilers 15 feet 9 inches 
diameter by 10 feet 9 inches long, working at a pressure of 180 
pounds per square inch, and a donkey boiler 10 feet diameter 
by 10 feet long. The machinery is supplied and fitted on 
board by David Rowan & Company, Glasgow. The engines are 


SIDE ELEVATION AND TWO END ELEVATIONS 


of 1,500 indicated horsepower, and are expected to give the 
vessel a speed of 9% knots. 


An armor contract, covering 2,100 tons at a value of 
$1,000,000 (£205,000), is reported to have been obtained from 
the Italian government by the Midvale Steel Company, of 
Philadelphia, in competition with five European firms, in- 
cluding the famous Krupp establishment. The average price 
to the ton figures out at about $476 (£08), which is some 
$131 (£27) greater than the bid of $345 (£71) per ton made 
to the United States government for the armor to be placed 
upon the new battleships South Carolina and Michigan. 

Subsequent to the placing of the above contract, the 
Italian armor-plate factory at Terni accepted a contract to 
provide the Italian navy with 6,000 tons of armor plate at the 
“price quoted by the Midvale Steel Company. As the dif- 
ference between the bids of these two companies on the first 
contract was $180,000 (£37,000), it will be seen that the 
Italian government has made a very substantial saving on 
the second contract. 


TWO VIEWS OF THE SHELTER-DECK STEAMER SEA BELLE, BEFORE AND AFTER LAUNCHING. 
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A Family Gathering in a Boiler Shop.* 
BY “SHIPYARD PICKLING.” 


Not many months ago there was gathered in a large boiler 
shop down near the water front a number of representatives of 
the marine branch of the well-known Boiler family. Reunions 
in this branch are, as every one well knows, very few and far 
between, as the members are all hard workers, and do so much 
traveling that it is seldom they have a chance to meet and 
commune with one another. On this particular occasion there 
happened to be, for one reason or another, a delegate from 
about all the important groups who follow the sea for a living. 
There was old man Scotch, who rejoices in having four fur- 
naces, and a shell so thick that it could in time of necessity 
almost be used for a protective deck; near him squatted old 
Mother Waterleg, recently taken out of an East river ferry- 
boat, and who, general gossip claimed, ought to have been hit 
in the head and drowned years ago. The watertube members 
were there in plenty, prominent among them being Mr. B. & 
W., Monsieur Niclausse, “John” Thornycroft, “Yank” Rob- 
erts, “Bill” Almy, “J. Bull” Yarrow, “Gus” Mosher, “Doc” 
Ward and several smaller members. Scattered about in the 
gathering were “Johnny” Gunboat, “Marine” Locomotive, who 
seemed rather ill at ease, and away over in the corner, aloof 
from the rest of the crowd, was “Pop” Doghouse, leaning 
on his last legs. 

At first) the conversation was general, various inquiries be- 
ing made about the health of absent members, and in an ex- 
change of reminiscences of events since the last meeting old 
man Scotch’s voice could be heard above the general buzz of 
conversation, as he grunted out his opinion of things in gen- 
eral. The fact is, the old man was what might be termed 
“chesty,’ due, no doubt, to the fact that the members of his 
particular family were more numerous than any of the others. 
His dislike for the watertube branch was quite pronounced, 
and he never lost an opportunity to sneer at them, and say 
something sarcastic about the “bundles of gas pipe,” as he 
termed them. B. & W., being the largest of his family, 
would occasionally fly up and resent some of Scotch’s in- 
sinuations and insults, and could almost always get a “rise” 
out of the old boy by calling him a “good old has-been” or a 
“hard shell Baptist, full of water.” Niclausse couldn’t speak 
very good English, but would invariably back up B. & W. 
by shouts of “Oui! Oui!” until his inner tubes would vibrate. 
“John” Thornycroft and “J. Bull” Yarrow would yawn their 
furnace doors open and say, “Oh! what a beastly bore the old 
chap is, doncherknow.” 

During a lull in the conversation old Mother Waterleg piped 
out in her low-pressure voice, “Well, what do all you good 
boiler people think. about the gasoline engine?” Instantly 
there was a chorus of hisses, as if every boiler present had 
blown out a tube. “I’m agin’ ’em,” growled out Scotch; “they 
are putting too many of our young relatives out of business. 
If they keep on the way they have been doing it will be mighty 
hard for our half-grown children to earn a living in these 
launches and yachts.’ 

“Oh! come off, Scotch,” shouted “Yank” Roberts, “Doc” 
Ward and “Bill” Almy, in chorus; “what good are your half- 
grown children in a launch or yacht anyhow?” “‘That’s all 
right,” retorted Scotch; ‘‘so that’s all the credit you give me 
for standing up for you. Well! what would a boiler jawfest 
be, anyhow, if some one didn’t get out a hammer?” 

Aside from this slight interruption it was quite evident that 
all present were sore on the gasoline engine proposition, and 
much in the attitude of the Irish orator in New York, who 
“viewed with alarum the growth of the Girman ilement.” 

Like their human prototypes, the more garrulous of the 
boilers began talking of the health of themselves and their 


* By courtesy The Bird-Archer Company. 


friends. Nearly all had some disease or ailment of which to 
complain. Old man Scotch had a few leaky rivets, dropsy in. 
one of his crown sheets, and complained of a dullness in his 
heating surfaces. Some of the watertube brethren complained 
of sagging tubes, leaky joints and pitting in their steam drums. 
All agreed that their human doctors failed to give them proper 
medical attention. 

Old Mother Waterleg nearly precipitated another outburst 
of anger among the crowd, by gravely asking them if they 
did not think they were entitled to as much care and atten- 
tion as was given to the engines for which they furnished the 
steam. Unwittingly she had touched upon a very sore sub- 
ject, as nearly every well-trained boiler thinks that his lot is 
a hard one compared with his more fortunate brethren of the 
Engine family. 

“The very idea,” gasped “B. & W.,” “of our doing all the 
work on board a ship, and the engines getting all the petting 
and attention from these engineers. Why, every time they 
stop that old Triple who goes in the same ship with me, they 
must needs rub him down and then go around and adjust all 
his parts as carefully as if he were a gold watch. All they 
do to me is to haul my fires up in a heap, throw a lot of old 
ashes over them, and let me look out for myself. The only 
sickness I ever feel is when they fill me up with some nasty 
old oil which that engine has had to mix in with the steam 
I give him to keep his rickety old cylinders from grunting. 
Once in a while when we are running they will condescend 
to blow the soot off my tubes, but they go at it so slowly that 
I get a chill from having my cleaning doors opened so long. 
The first thing they know I'll get a good bilious attack from 
having been fed too much grease, then I think they will pay 
me a little more attention. Only the other day I had an at- 
tack of acidity in my stomach, but that Second Assistant on 
our ship was kind enough to give me a dose of soda. He’s 
a pretty good sort of chap, and if the old man would only 
let him have his way I know he would take very good care 
of me.” 

Old man Scotch gave his approval to those remarks, and 
said, in furtherance of the ideas advanced by his watertube 
brother, “If those human masters of ours would only treat us 
with half the consideration they have for workmen of their 
own kind, they would find it to be the best investment they 
ever made. We need to be properly clothed, fed and doctored 
just as much as men are, and while we can’t speak their 
language, we certainly have a few grunts and hisses that we 
make use of when we are not properly treated. After all, our 
diseases are very similar. A man is exposed to the cold and 
dampness and gets lung trouble or other wasting disease; ex- 
pose us to the cold and dampness and we split our plates or 
begin to rust away; if a man is fed on too greasy food he 
gets bilious and can’t do his work; stick a lot of oil or grease 
into our feed-water and we get bilious and sluggish in our 
heating surfaces, and can’t do half our usual work. 

“When a human boiler gets overfed the man starts to 
smoke, gets dopy and wants to go to sleep; with us, if they 
fill our furnaces up to the crown sheets with fuel we will do 
exactly the same things. Of course, when we get in that con- 
dition, we are prodded up with long, disagreeable slice bars. 
I think some of those lazy mortals would get a move on them 
if they were prodded a little with a slice bar. When a man 
gets a pain he begins to weep, and others of his kind sympa- 
thize with him. How different with us poor devils; if we 
happen to get a pain in our plates and begin to weep at the 
seams they dig us in the vitals with one of those boot-legged 
calking tools, and if we don’t stop right off they slap on one 
of those nasty soft patches, which is ten times worse than a 
mustard plaster. There’s just one disease where mankind gets 
it just as bad as we do. The human pill doctor calls it small- 
pox; our doctors call it galvanic action when it attacks us; 
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but whatever it is we both have to carry the ‘pock-marks’ or 
‘pittings’ or whatever you choose to call it. down to our 
graves. I understand that some wise guy among the two- 
legged gentry studied up on this smallpox disease and found 
some kind of stuff they call vaccine virus, which will prevent 
the thing from attacking any one who has been vaccinated 
with it. Now, if some one would just get busy and invent 
some kind of dope which would keep us from being pitted, we 
would all be happy.” 

“Hear! Hear!” shouted the whole metallic family. 
you are talking sense, Old Man.” 

It was getting late, and ‘““Thornycroft’) and “Yarrow” began 
to show evidences of getting tired; “Almy” and “Roberts” 
actually yawned, whereupon Old Scotch chided them for dis- 
respect to him during his lecture. 

“Say, fellows,” chimed in young “Mosher,” “I’ve got a 
conundrum for you. Why is this old ‘Papa’ lecturer, when he 
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Japanese Steamship Clearances. 


Tremendous increases are shown in the clearances of steam- 
ers from Japan for foreign ports. The figures given below 
represent in each case six months, ending June 30, for the 
years 1904, 1905 and 1906. “They speak for themselves: 


Per- 

Ships. Tonnage. Average. cent. 

1904 First six months...... Bisort  Klogiifetslo sets} 4960 
1905, First six months...... 5,148 6,921,676 1,345 22.9% 
1906, First six months...... 6,110 8,962,666 1,467 209.5% 
NOS), JEWENETO og o00000c00000 3,691 2,834,415 768 31.6} 
OG, IBGE cooccodoosq0000 1,078 2,997,000 2,780 33.4T 
TOG, AACHEN ooccvo000000 281 1,152,215 4,100 12.8f 


*Gain on previous year. 7Of total tonnage cleared. 
The high average tonnage of American ships is due largely 


to the fact that the Minnesota and Dakota(the latter now lost), 


COMPOUND ENGINE OF SHALLOW DRAFT LAUNCH FOR USE IN 


is being treated for acid in his stomach, like a high-ball ?” 

“Give it up,’ said one after another. 

“Oh! it’s easy,’ sarcastically remarked Mosher; “‘it’s sim- 
ply because he is a combination of Scotch and soda!” 

Even old Frenchy Niclausse snorted out his rage at such a 
horrible pun, and presently peace reigned over the shop, as 
every one had gone to sleep. 


The German cruiser Stettin, of 3,350 tons displacement, has 
made a trial trip record of 25.8 knots for a short spurt. She 
carries ten 4.1-inch and eight 6-pounder guns, and two tor- 
pedo tubes. 


INDIA. 


of 20,718 tons each, were frequent visitors to the port of Yoko- 
hama. These were much the largest ships operating on the 
Pacific. 


A Tunnel Screw English Steam Launch for India. 


A most interesting and unique tunnel screw steam launch 
has been constructed at Chiswick and packed in three sec- 
tions to be re-erected by native labor in India, the various 
parts being properly marked to facilitate this work. One 
illustration shows this launch as tested on the Thames river, 
before it was dismantled and packed for export to Madras, 
for the use of the Madras Forest Department. 
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SHALLOW DRAFT TUNNEL SCREW STEAM LAUNCH FOR USE IN THE MADRAS PRESIDENCY, INDIA. 


The boat at its trials made a speed of 13 statute miles per 
hour when burning wood as a fuel. It has a length of 67 
feet, a beam of 9 feet 8 inches, and a draft of only 1 foot 6 
inches, when in working order. There are two screws on 
the same shaft, arranged in a tunnel, this obviating all liability 
to damage when in service. This unique launch was designed 
by Sir Alexander Rendel, and constructed by Messrs. John 
I. Thornycroft & Co., Ltd. 

The engine is of the vertical inverted direct double acting 
compound design, constructed at the Southampton Works. 
The speed is 400 revolutions per minute with a working 
pressure of 130 pounds per square inch, the engine developing 
100 indicated horsepower. The stroke is 8% inches, and the 
high and low-pressure cylinders measure 634 inches and 13% 
inches in diameter, respectively. The boiler is of the marine 
locomotive type, with a heating surface of 130 square feet and 
a grate area of 15 square feet. As noted in the illustration, 
the engine is located just aft of the boiler, with no other 
protection than an awning, which extends the entire length 
of the boat. 


NEW SWISS LAKE STEAMERS.* 

For service on Swiss lakes a number of steamers are used 
“in connection with the tourist resorts. Two of the latest of 
these steamers are the Bliimlisalp and the Rhein, built by 
Escher, Wyss & Company, of Ziirich. These two steamers 
are very similar in general arrangement but differ somewhat 


*Zeitschrift des Vereines deutscher Ingenieure. 
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THE BOILER LAYOUT OF THE STEAMER. 
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in details, the Bliimlisalp having a full cabin aft while the 
Rhein is fitted with only a partial cabin. The Blimlisalp is in- 
tended for the Lake of Thun and the Rhein for the Lake of 
Constance, and both were ready for service this summer. Their 
principal dimensions are as follows: 


Blimlisalp. Rhein. 
meters. feet. meters. feet. 
ILemgin On GeO cocoocecc00000000 60 107 oh 
Length. between perpendiculars.. 58 190.4 54 177.3 
Byreaatiin ox Intl scccococe Ssiasetees 6.8 22.3 QOH Aig 
iBreadthwovermeatiandsmeeeee eee 12.8 42 she 
Depth esccdicseprseiavss sw oeerneree 2.75 9 2.7 8.9 
Displacement without passengers. 283 tons 268 tons 
RAGIN CADAGIAY oogoococ00c000 800 750 
The illustrations show that the Bliimlisalp is of shallow 


draft, with a cabin covering about two-thirds of the length. 
On the upper deck the entire space is open except for a small 
deck house inclosing the base of the funnel, and including a 
smoking room at the forward end. Above this is the pilot 
house. The only other obstructions on this deck are the gang- 
way leading below, a skylight and the mast. The latter is 
forward of the smoking room and is hinged. Nearly all 
of the open space is occupied by benches, some of which have 
tables arranged alongside of them. 

The main deck forward is fitted with benches and tables, 
except at the extreme bow, where the space is left clear for 
working lines and anchors. The second-class accommoda- 
tions are in this part of the vessel, and in the forward part of 
the main deck house. The after part of this house is occupied 


DIMENSIONS ARE IN MILLIMETERS. 
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LONGITUDINAL SECTION AND PLAN OF THE ENGINE. 


first class passengers. The small 
The wings in wake 


by a dining saloon for 
after deck is left clear for maneuvering. 
of paddle space are taken up by various officers’ state rooms, 
and toilet rooms. 

The lower deck has forward of the engine space a second 
class dining saloon. The paddle wheels are a little forward 
of the center of the length, while the engines, which are of the 
compound inclined type, are forward of the wheels. Aft of 
the boiler room come the galleys, while the stern is taken up 
by quarters for the crew. 

In common with all the vessels on these lakes, this steamer 
has two rudders, This is used 
whenever the vessel has occasion to run backwards, and is 
built inside the stem, to preserve it from danger of injury. 
Both rudders are long in the horizontal direction. Five water- 
tight bulkheads of Siemens-Martin steel divide the hull into 
six separate compartments, which are further subdivided by 
wooden bulkheads. / 

The main engine has two cylinders with diameters re- 
spectively of 670 and 1,150 millimeters (2614 and 45% inches) 
and a stroke of 1,150 millimeters (45% inches). They are 
supplied with superheated steam of a pressure of Io at- 
mospheres (147 pounds gage per square inch). On the low- 
pressure side of the engine is located the condenser with the 
air pump, which serves also on occasion as a drainage pump. 
Here are also located two feed pumps and the feed-water 
heater, which has a heating surface of 18.36 square meters 
(198 square feet). The feed water pumps are so fitted that 
they can be operated by hand if necessary. Two other pumps 
in the engine room are used for various purposes, including 
deck washing, the maintenance of a water supply in various 
parts of the vessel, etc. They may also be used for fire pur- 
poses or for feeding the boilers. An ejector is fitted in the 
bilges of each watertight compartment. 

The paddle wheels have a diameter of 3.9 meters (12 feet 
10 inches). Each wheel has nine paddles of a length of 2.6 
meters (8 feet 6 inches), and a breadth of 720 millimeters 
(28% inches), The eccentrics for 
feathering the paddles are made of cast steel. The rest of 
the paddle wheel parts are made of a good quality of malleable 
iron. 


one of them being forward. 


made of a plate of iron. 
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TRANSVERSE SECTION OF THE ENGINE SPACE. 


Steam is furnished by two cylindrical boilers fitted with 
superheaters of the Schmidt type. Each boiler is provided 
with two furnaces, 154 evaporation tubes, and 60 superheating 
tubes, and is surmounted by a steam dome. The boiler shell 
is in each case made of a single plate with triple riveted joint. 
The heating surface measures 118.9 square meters (1,280. 
the superheating strface, 28.4 square meters 
(305 square feet) and the grate surface 2.88 square meters 
(31 square feet). The ratio of direct heating surface to grate 
| Ae Os is 41.3 to 1; while the ratio, including the superheat- 
ing surface, is 51.1 to 1. The 154 tubes have external and in- 
toad cones diameters of 76 and 69.5 millimeters (3 and 234 inches). 
The 60 superheating tubes have an external diameter of 28; 
millimeters (1.1 inches), and an internal diameter of 20 milli- 
meters (0.787 inch). The steam space has a capacity of 2.5, 
cubic meters (88 cubic feet). 

The superheating tubes are placed within a flue contained! 
within the boiler, and measuring 580 millimeters (2234 inches) 
in diameter. This flue forms a portion of the water heating: 
surface, as a portion of the furnace gases passes through it on 
their way to the uptake, performing the duty of superheating- 
the steam while in passage. The flue lies in the midst of the. 
The two Morison suspension 
furnaces have each an internal diameter of 800 millimeters 
(31% inches). The diameter of the boiler is 2.64 meters (8 
feet 8 inches),-and its length is 3.445 meters (11 feet 3 inches). 
The steam domes are 825 millimeters (32%4 inches) in di- 
ameter, 

A dynamo in the engine room is installed for electric light- 
ing. It is operated by a t10-horsepower De Laval steam: 
turbine, and furnishes current at I1o0 volts. There are alto- 
gether go incandescent lamps and two are lamps. 

The Blimlisalp made on trial trip 620 horsepower, giving 
a mean speed of 26.15 kilometers (16.27 miles) per hour, or 
14.1 knots. The coal consumption was 455 kilograms per: 
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hour, which figures out at 1.62 pounds per horsepower-hour. 
Under forced draft a speed of 29.2 kilometers (18.15 miles) 
per hour, or 15.7 knots, was reached. 

The St. Gallen, a sister ship of the Rhein, with a load of 
5 tons of coal on board and complete equipment, and having 
a mean draft of 1.27 meters (4 feet 2 inches), made a mean 
speed between Bregenz on Lake Constance and Ludwigshafen 
on the Rhein, a distance by lake and river of about 275 miles, 
of 26.82 kilometers (16.67 miles) per hour, or 14.45 knots, with 


A Sixty-foot Motor Passenger Boat. 

The Doris is a passenger-carrying boat, built by J. W. 
Brooke & Company, Limited, Lowestoft, for river use. The 
boat is 60 feet long, and has a draft of only 2 feet 6 inches. 
She is built of oak and elm, and has a Board of Trade certifi- 
cate for carrying sixty passengers. Under the small deck 
forward is the ladies’ cabin, while aft is the main saloon; be- 
tween the two is a promenade deck, covered by a fixed 
awning, and in the stern is another open deck. The main 


THE STEAMER RIO YGUAZU, BUILT BY THOMAS DOBSON & COMPANY, HULL. ied | 


a coal consumption of 482 kilograms (1,062 pounds) per hour, 
and the engines developing 633 indicated horsepower. The 
coal consumption was here 1.68 pounds per horsepower-hour. 


An Argentine River Steamer. 


The twin screw steamer Rio Yguazu, which has made a 
trial trip on the Humber, has been constructed by Thomas 
Dobson & Company, of Hessle, Hull, her dimensions being 
155 by 27 feet by 7 feet 6 inches, with two sets of compound 
engines, having cylinders 15 and 30 inches in diameter by 20 
inches stroke. For the expeditious discharging and work- 
ing of the vessel there are two steam cranes, a steam winch, 
steam windlass and steam steering gear. 

The vessel is for passenger and cargo trade on the River 
Plata, and is fitted with accommodation for 80 first-class 
passengers in the large deck house and a large number of 
second-class passengers on the main deck. The saloon and 
the staterooms are all painted and enameled white, and the 
furniture is of light polished oak. On the upper deck there 
is a music room, fitted with a piano, etc. The whole of the 
accommodation is well ventilated and fitted with numerous 
electric fans. The upper deck is covered with canvas, and 
forms a roomy promenade for the passengers, protected by 
an awning fore and aft. There is a very complete install- 
ment of electric light and all other conveniences required in 
high-class passenger boats. 

During the trial trip, four runs were made on the two- 
mile marked course on the river Humber, the result being 
an average speed of 10!4 knots, this being in excess of the 
contract speed of 10 knots. The engines worked admirably, 
and were tested in all respects, there being no heating of 
bearings or other trouble. The turning test of the vessel, 
by running one engine ahead and the other astern, resulted 
in the vessel’s being practically turned in her own length, 
which will be of considerable advantage on the River Plata. 

James FISHER. 


saloon is fitted with cupboards and a bar, while the boat is 
navigated from a steering position just above the forward end 
of the saloon, the helmsman looking over the awning. 

The engine, which is a four-cylinder marine motor of 18 
horsepower, is installed under the promenade deck aft, and 
gives the boat a speed of seven miles per hour. It is oper- 


THE UPPER DECK OF STEAMER RIO YGUAZU. 


ated entirely from the steering wheel, even to the question 
of lubrication, so that after once starting, the entire control 
of the boat is vested in the helmsman. The boat has been 
running for some time, and is said to have given her owners 
splendid satisfaction. 

The engine has a cast iron inclosed crank chamber, and 
weighs 450 pounds. It operates a propeller 19 inches in 
diameter, the tail shaft having a diameter of 1 9/16 inches. 
The stern tube, which is 22 inches long, has a diameter of 
23% inches. The fuel consumption of the engine is about 
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1% gallons per hour, or about 0.6 pint per horsepower per 
hour. The cylinders are cast in pairs, and the valves are all 
mechanically operated, on opposite sides of the cylinders. 
An instrument board is provided on the after side of the 
motor, on which are grouped all the controlling levers and 
the lubricator. Standard high-tension magneto ignition is 
fitted, but high-tension electric ignition can readily be sub- 
stituted. The circulating pump is self-contained with the 
motor, and is of the eccentric control type. The engine is 
governed on the throttle by a centrifugal governor. A metal- 
to-metal clutch is provided in the flywheel, operated by a 
foot pedal. 


The engine has the following dimensions: 
Length over all, including thrust block at 


one end and starting handle at the other.. 5 feet 7 inches 
Net length of engine proper, including fly- 

WITEE]® capers etre ianeiics ont hinrale te baat nue nyc as ceorafoa hs 2feet 8 inches 
extreme wi dthecmrcceirece cicerteircelei rece 23. inches 
Height of top of cylinders above center of 
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s = The “slip” or sternward velocity (feet per second) im- 
parted to the column of water, relative to still water. 


Then-- 
Ws 
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g 
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Useful work, done on the boat............ Rv = = Tv 
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THE PASSENGER BOAT DORIS, BUILT BY J. W. BROOKE & COMPANY, LIMITED. 


Motor Boat Propellers.* 


BY GEORGE R. MC DERMOTT, 


When a boat is propelled at a uniform velocity, two sets 
of forces are brought into action—(1) forces acting between 
the hull and the water through which it is moving—(2) forces 
developed by the action of the propeller on the water in 
which it is working; in both cases, however, only the forces 
which act parallel to the line of advance are taken into ac- 
count. The resultant force acting between the boat and the 
water, as also the air, is familiarly known as the resistance 
R, while that developed by the action of the propeller on the 
water constitutes a thrust 7. It is self-evident that when the 
boat has acquired uniform motion, the two forces, R and T, 
must be equal and opposite. The thrust is obtained from 
reaction, and is measured by the momentum imparted to the 
mass, forming the column of water projected astern by the 
action of the propeller, with a velocity s; this sternward 
velocity or acceleration is generally referred to as the “‘slip.” 


Let W = Weight of water (in pounds) acted upon by the propeller 
per second, 
v = Speed of advance (feet per second) of the propeller relative 
to still water, 


* The Sibley Journal of Engineering. 


While the above equations, as applied to screw propellers, 
present an inadequate treatment, in that no account is taken 
of the energy wasted in friction, in the reactions in other 
directions than that of the line of advance (due to the ob- 
liquity of the propeller blades), and in eddying and other 
disturbance of the water caused by the propeller; neverthe- 
less, they are of great value, as indicating the fundamental 
principles by which the action of all forms of propelling 
agents are governed. As in other branches of applied science, 
these theoretical expressions have to be supplemented by 
empirical factors and coefficients, obtained in the field of 
experiment, which represent relations and effects that are 
beyond the reach of the analyses and deductions of pure 
theory. Even if it were possible to establish a complete 
theory of the action of the isolated screw propeller, it is to 
be remembered that, when associated with a ship or boat, it 
would be working under a modified set of conditions, due to 
the disturbing effects of the hull on the water, constituting 
the “feed” to the propeller. This may be better appreciated 
by pointing out that, in its passage through the water, the 
hull exerts a retarding influence (from frictional and other 
causes) on the particles of water with which it is immediately 
in contact. These in turn communicate this influence to 
other particles with which they are in contact, with the 
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result that the water which enters the propeller field has suf- 
fered a certain degradation of velocity in its journey aft. 
This reduction of velocity varies in amount with the length, 
form and proportions of the boat, so that, while in a given 
case the speed of advance of the boat and propeller, relative 
to still water, would be (say) 20 knots, the speed of advance 
of the propeller, relative to the water in which it was working, 
and which had been affected by the hull, might be only 15 
knots; the difference between the two speeds being termea 
the speed of the “wake.” 

The fundamental equations presented show very clearly 
that the whole propeller problem consists simply of determin- 
ing whether in a given case it would be better to impart a 
high velocity to a small mass, or a low velocity to a large 
mass of water, in the production of a required thrust; 7. e., a 
small propeller working with a large slip, or a large pro- 
peller working with a small slip, while fulfilling the condi- 
tions that might be imposed by limitations of draft or the 
rotational speed of the type of motor selected, the other 
characteristics of the propeller—number, shape and thickness 
of blades—being such as to obtain the best efficiency possible. 

Reference has been made to the necessity of obtaining, for 
use in the final equations for practical application, factors or 
coefficients derived from experiments. These have been 
obtained from exhaustive experiments made on model pro- 
pellers by Froude in England, Denny in Scotland, Rota of 
Italy, and Taylor, chief of the U. S. Experimental Basin. 
These are named in the order of the dates of the experi- 
ments, and while the results obtained by these four experi- 
menters differ in some of the minor details, they are other- 
wise in substantial agreement. 

From these results practical working formulas have been 
derived, by the use of which we are able to determine the 
dimensions and proportions of screw propellers for all types 
of vessels and conditions of use. The possibility of using 
the results derived from experiments on models, in designing 
actual sized propellers, lies in the application of the ‘laws 
of kinetic similitude.”’ The legitimacy of this, as applied to 
propellers, has been amply verified by special and independent 
experiment. The writer may add that a personal use, during 
a period of over twenty years, of the results obtained from 
model experiments on both ships and propellers, in the de- 
signing of vessels actually built, has almost invariably given 
the anticipated results well within the degree of accuracy 
allowable in engineering practice. 

It is not within the scope of this article to give the details 
of the experiments referred to, or of the analysis of the re- 
sults, by which the formulas for determining the dimensions 
and proportions of propellers have been obtained. The 
formulas as presented, while of the same general character 
as those suitable for general application, have been specially 
framed for use in the motor boat field. The coefficients have 
been specially dealt with, so as to include the effect of “wake” 
and other inter-reactions between the boat and the propeller, 
the mechanical efficiency of the motor, and the conditions of 
service which are peculiar to the boat and her machinery, so 
that they can be directly applied to the problems in hand. 
There are certain characteristics of the propeller which have, 
however, to be predetermined. These we will now discuss, 
adding such advice as experiment and observation have indi- 
cated as belonging to the best practice. This discussion is 
accompanied with such definitions as has been deemed neces- 
sary, for those who may have a more or less incomplete 
knowledge of the terms and notation peculiar to the marine 
construction branch of engineering. 

Diameter.—This is the diameter of the circle described by 
the tips of the blades. It may be, and in motor boats gen- 
erally is, restricted on account of draft limitations. Care 
should be taken in seeing to it that the tips of the blades 


should be a few inches above the line of keel, and below the 
surface of the water, when lying at rest, at least 10 to 15 per- 
cent of the draft. f 

Pitch.—The pitch, at a given point of the driving face, is 
the distance that this point would travel, in direction of the 
axis of the shaft in one revolution, provided that the pro- 
peller was working in a solid fixed nut. The pitch of the 
blades may be made to vary, either radially or axially, but 
experiment has shown that nothing is gained by departing 
from a uniform pitch. The pitch ratio is the ratio of the 
pitch to the diameter. 

Slip and Slip Ratio —Ilf P = pitch in feet; R = revolutions 
per minute; V = speed of boat in feet per minute; and Vi = 
speed of water in which the propeller is working, then the 
apparent slip will equal PX R—V, and the true slip will 
equal PX R—V;. As the pitch ratio is one of the quantities 
determined by use of the formulas, the value of the slip follows, 
The slip is frequently referred to as a ratio, or percentage; 
thus slip ratio , 
PXR—V 


IP SK IR 

Number of Blades—Kither three or four blades may be 
used, as experiment has shown an equal efficiency. Three- 
bladed propellers are more commonly used in motor boats, 
probably on account of being cheaper than four-bladed. Where 
it is necessary to employ a large surface, leading to inordinate 
width of blade—say four-tenths of the diameter—then four 
blades may be used with advantage. 

Shape of Blades—Experiments have proven, most conclu- 
sively, that the most efficient shape of blade is that of a true 
ellipse. 

Shape of Section of Blade—Experiments on the shape of 
section are not conclusive, but, so far as present indications go, 
the segment of a circle is as good as any other, the driving 
face of the blades being flat. The thickness of the blades 
should be made as small as possible, consistent with strength. 

Surface—The surface of a propeller is the area of the heli- 
coidal or expanded surface of all the blades. Occasionally the 
projected surface is referred to (projected on a transverse 
plane), but’ in design this is of little use. The surface is most 
conveniently dealt with as a ratio to the disk area, 7. e., to the 
area of the circle swept by the tips of the blades. In motor 
boat practice, the surface ratio varies from about 0.3 to 0.36 in 
three, and from 0.36 to 0.48 or 0.5 in four-bladed propellers ; 
0.36 has been assumed in framing the formulas. Where 
diameter is limited, or revolutions of motor large, the larger 
values of surface ratio should be used. 

Raking of Blades—It has been found by experiment that 
raking the blades, either forward or aft, is of no advantage, 
except in the case of vessels having very full after bodies, but 
this is not a condition likely to be encountered in motor boat 
work. 

Efficiencies —The efficiency of a well-designed propeller lies 
between 0.7 and 0.75, depending very largely upon the thickness 
of the blades. To obtain the best results, bronze propellers 
should be used in preference to cast iron, the superior strength 
of the former permitting the use of a smaller thickness. The 
mechanical efficiency of the motor, or ratio of the brake to the 
indicated horsepower, has been assumed as equal to 0.75, this 
being a fair average of well-designed and constructed ma- 
chinery of the motor boat type: 

Formulas for Motor Boat Propellers.— 

Let D = Diameter in inches. 
R= Revolutions per minute. 

I. H, P.= Brake horsepower — 0.75. 
V = Speed in knots (6,080 feet). 
pr = Pitch ratio. 
sy = Surface ratio. 
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Then, upon the basis of the fundamental expressions, and 
employing the coefficients and exponents derived from the re- 
sults of experiments we have the two simple equations for 
practical use: 


1 

DX ys = 170 ee be Xap rou (1) 
5 1 

8:3 Vi—=R X ALP pris (2) 


A surface ratio of 0.36 has been assumed in framing the 
above formulas. For other values, multiply the revolutions 
and divide the diameter by the value of C corresponding to the 
selected value of the surface ratio as follows: 


Sh C ST C SY G 
QC) Good CXS) ooonoc O83) coococ THO THA Aare 0.46 . 1.04 
632 Weyersierer OO Zombie S4On ooze IB ooooos ASinsteior 1.05 
SAU ae nO We oeys PAD tea eie TOR terete ASO re 1.05 
a1 lniad ode HOO) soocac LAA Tac ete we TOA actneke aCemceraric 1.05 


Given diameter: Substitute in equation (1) and solve for 
pitch ratio, substitute this quantity in equation (2), and solve 
for revolutions. 

Given revolutions: Substitute in equation (2) and solve for 
pitch ratio, substitute this in equation (1) and solve for di- 
ameter. 

Should the diameter or revolutions thus obtained be un- 
suitable, either one or the other will have to be modified in 
such a manner as to bring about the proper relationship. 
Should this be impracticable, it will be a sure indication of a 
reduced efficiency of propulsion, and a lower speed wil! have 
to be accepted. 


promenade for passengers when the climate is more con- 
genial. 

On the main deck is a large apartment for the exclusive 
use of first-class lady passengers. Immediately below this 
apartment is the gentlemen’s smoking saioon, framed in 
paneled oak, and upholstered in rich leather. Abaft this is 
the restaurant, capable of accommodating fifty passengers at 
a time. The galley on the deck above communicates with 
the pantry by means ofa hoist, and is fitted with a very com- 
plete installation of cooking appliances. The second-class 
accommodation is situated aft; the ladies’ cabin on the awn- 
ing deck, and the gentlemen's accommodation on the lower 
deck. A large open space is also provided on the main deck 
as a shelter during day service. The crew are accommo- 
dated on the lower deck aft, and the officers and engineers 
on the main deck above them. 

The appliances for working the vessel are exceptionally 
powerful, and consist of a large windlass and capstan at the 
fore end of the vessel, a warping capstan aft, and two warping 
capstans, one at each hatchway. The rudder, which is of 
large area, is of the balanced form, specially designed by the 
builders for their turbine vessels, and is worked by a steam 
tiller, controlled on flying bridge by means of a telemotor. 
For convenience in canting and backing out of both English 
and French harbors, the vessel is fitted with a large bow 
rudder worked by steam steering gear. 

The vessel is heated by steam throughout the passenger ac- 
commodation, and is fitted with electric light and bell installa- 
tion. The sidelights are of the Denny-Porterfield patent pattern. 


THE TURBINE STEAMER VICTORIA, BUILT BY WILLIAM DENNY & BROTHERS. 


Another Turbine Channe!t Steamer. 


William Denny and Brothers have launched at Dumbarton 
the turbine steamer Empress, of 1,700 tons, sister ship to the 
Victoria, for the South Eastern & Chatham Railway Com- 
pany. The Empress is also intended for this company’s cross- 
channel service. She is 310 feet long, with a molded breadth 
of 40 feet and a depth of 24 feet 6 inches to awning deck, 
which extends from stem to stern. In large deckhouses on 
this deck there are a number of special cabins provided for 
first-class passengers. The smoking room, in fumed and 
polished oak, is of a free classic design, the upholstery being 
in leather. Above this accommodation there is a long prome- 
nade deck, extending out to ship’s side, which shelters the 
awning deck in wet or rough weather, and provides a large 


The propelling machinery, supplied by the shipbuilders, con- 
sists of three turbines, each driving a separate shaft and pro- 
peller. The horsepower is 8,000, and the designed speed is 
23 knots. 

United States Shipbuilding —The monthly reports of the 
Bureau of Navigation show a construction during August of 
124 vessels of 57,205 gross tons, or an average of 461 tons. 
The SepteMaber figures are 102 vessels of 45,489 tons, or an. 
average of 446. Steel steamers accounted for 14 vessels and 
46,613 tons in August, the average being 3,330 tons; and II 
vessels of 40,146 tons in September, averaging 3,650 tons. In 
each case the Great Lakes accounted for upwards of 70 per- 
cent of the tonnage of steel steamers, there being 34,756 tons 
in August and 29,502 in September. In August six of the 
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seven ships of over 4,000 tons each were built on fresh water ; 
and in September, also six out of seven. The largest vessel 
in August was of 7,962 gross tons; in September, 6,530 tons. 


British=Built Ships for Hungary. 

On February 28, 1907, Messrs. William Gray & Company, 
Limited; West Hartlepool, launched the steel screw steamers 
Magyarorszgag and Szterenyi, two of four ships which they 
have built for the Atlantica Sea Navigation Company, Ltd., of 
London and Budapest. All four ships are alike in design. 

Each will take the highest class in Lloyd’s Register, and is 
of the following dimensions: Length over all 342 feet, breadth 
48 feet 3 inches and depth 24 feet 6 inches, with extra long 
bridge, poop and topgallant forecastle. 

The hull is built with deep frames, dispensing with hold 


THE VESSEL OF THE FUTURE. 
BY ARTHUR R. LIDDELL. 


The oversea shipping interests of America have a grand 
opportunity before them. While Congress and the nation are 
determined to win back at least a portion of their old share 
of the carrying trade, their merchant fleet is almost non-ex- 
istent. The advantage of this black-looking state of things 
is that the men who are to create the new fleet can start free 
from the trammels of tradition, and are not obliged to bargain 
with the owners of antiquated material. Just as Sir Chris- 
topher Wren and Inigo Jones were free to inaugurate a new 
architectural era after the fire of London, so may the naval 
architects of America grasp the present opportunity of creat- 
ing a prouder and better merchant navy than the world has 
yet seen. The old world ship is the outcome of half-under- 


THE HUNGARIAN STEAMSHIP MAGYARORSZAG ON HER TRIAL TRIP, AT LIGHT DRAFT. 


beams and leaving large clear holds; cellular double bottom 
and large aft and fore peak ballast tanks. Eleven steam 
winches, steam steering gear amidships, hand-screw gear aft, 
patent direct steam windlass, large marine-type donkey boiler, 
provision for shifting boards throughout, stockless anchors, 
telescopic masts, boats on beams overhead, electric light 
throughout, iorm a very complete outfit for a first-class cargo 
steamer. 

Triple-expansion engines were supplied by the Central 
Marine Engine Works of the shipbuilders, having cylinders 
24, 40 and 65 inches in diameter, with a piston stroke of 42 
inches, and furnished with steam by two large steel boilers for 
a working pressure of 180 pounds per square inch. The en- 
gine room is replete with auxiliaries, including a Kirkaldy 
feed heater, Boothman feed filter and Mudd’s evaporator. 
The boilers, etc., are covered with S. T. Taylor & Sons’ 
“Tynos” non-conducting material, and the boiler bottoms 
with Tynos removable asbestos mattresses. The perform- 
ance of both ship and machinery on the trial trip of the 
Magyarorszag, March 28, was entirely satisfactory, the aver- 
age speed of the vessel being 11 knots. 


stood scientific principles, badly devised inethods of assess- 
ment, and imperfect acts of Parliament, which legislators do 
not find time to amend. 

In regard to the direction which reform might take, the fol- 
lowing consideration may be submitted: 

It is said to be difficult or impossible to determine the forces 
which act upon the structure of a vessel in a seaway, and re- 
course has hitherto been taken to the make-shifts embodied 
in the rules of the older classification societies as measures of 
the results of practical experience. The above assertion may 
be generally true, and the classification societies referred to 
have no doubt done good work according to their lights, but 
it is surely time to ask whether more suitable units of measure- 
ment may not be devised. 

When calculations are resorted to to determine the scant- 
lings, it is usual to assume the vessel in question as resting 
successively on the crest and in the trough of waves of her 
own length. It appears to be forgotten that this condition of 
things is practically an impossible one. It is imaginable for 
a vessel that steams with the waves and ‘at their speed, but 
the vessel would, in proportion to her length, have to steam 
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as fast as a torpedo-boat can do in smooth water, and it is 
well known that such craft steam much more slowly in a high 
sea, 

The length of an ocean wave being equal to the square of 
its speed in knots XX 0.562, a vessel of 200 feet in length, to 
keep pace with a wave of her own length, must steam at about 
19 knots. As a matter of fact, this assumed condition is not 
the determining one. The center of gravity of an end half 
of a vessel being taken as fixed, the varying distribution of 
buoyancy of this part, due to the passage of a wave, will have 
an upward resultant acting sometimes before and sometimes 
abaft it. In other words, couples will be formed, tending to 
tilt the end-half towards and away from the midship section, 
alternately. In addition, there is a heaving motion, which to 
a greater or less degree neutralizes the bending strain set up 
by the variation in the longitudinal distribution of the buoy- 
ancy. Its amount, however, is difficult to determine, and may 
for the present be disregarded. 

Whatever the intensities of the bending strains, the agency 
which causes them is the disturbance which takes place in a 
horizontal slice of the vessel, thicker at the ends than in the 
middle, within which the surface of the water. undulates. 
Further, the intensity of these strains are greatest when the 
vessel is steaming over waves of her own length. Now the 
heights of waves that have been observed in different seas 
have varied about in proportion to the square roots of their 
lengths, and their periods also vary in this proportion. The 
work done by the moving water, then, varies as the area of 


waterline X V-wave length x V wave length, or, again, as area 
of waterline X length. Subject, perhaps, to a correction for 
heaving, the work done appears to be equal to the moment of 
resistance of the waterline < length & a constant a. 

Again, the bending strain of the vessel amidships is equal 
to the moment of resistance of the midship section < a con- 
stant 6. The work done in bending the vessel being equal to 
that done by the material in resisting the bending, we have 


M. R. of midship. section X a= WM. R. of waterline x b, 


M. R. of midship section b 
or — 
M. R. of waterline a 
b 
where b and a are both unknown. The quantity —may be 
a 


replaced by a simple unknown x. A scientific determination 
of the value of x involves extremely difficult calculations, and 
in the present state of our knowledge is probably imprac- 
ticable. It is possible, however, to determine it from the re- 
sults of practice, as follows: 

The rules and tables of the classification societies are the 
outcome of the system of trial and error as applied to actual 
vessels. For good ordinary designing, the proportion borne 
by the moment of resistance of the midship section may be 
taken as a suitable one. It would probably be feasible ta sub- 
stitute the scantlings corresponding with a moment of re- 
sistance of the midship section which would satisfy the equa- 
tion 

M. R. of midship section=WM. R. of waterline x x 
for those of the tables, if once the value of + were determinéd 
from these latter. 

It may be said, Why calculate when there are tables to go 
by? The answer to this is, that the tables are suitable for 
normal vessels only, and for sizes that lie within their com- 
pass. The numbers which regulate the scantlings are not so 
framed as to take into consideration all the circumstances of 
a design, such as coefficient proportion borne by depth to 
breadth, ete., and those adopted by the different societies do 
not always give identical results. 


It may, for example, be assumed that for a given long- 
itudinal number the scantlings will sometimes be just suffh- 
cient, and sometimes unnecessarily strong, according to the 
proportion borne by breadth to depth of the vessel, and so on. 
It would probably satisfy present requirements if a value of x 
were determined for each number (probably this value would 
be found to be nearly constant), and it were made permissible 
for scantlings either to be determined by calculation or to be 
taken from the tables. The somewhat laborious calculation 
would often result in a considerable saving of weight and 
money. Designers who could not afford the time for it would 
then work to tables as before. Further, the degree of full- 
ness of the load waterline, which undoubtedly exercises an 
influence on the bending of the vessel, would thereby be taken 
into account. 

Were such a method adopted, extreme dimensions would 
lose their present importance. Yacht forms might in many 
cases replace the boxes now fashionable, and material would 
be apportioned to the work required of it. The moments of 
resistance of waterlines of different coefficients of fineness, 
or coefficients for these; could for ordinary vessels be given 
in tabular form, so the moment would become = Length’ x 
breadth & coefficient. : 

The transverse structural arrangements of vessels are per- 
haps even more in need of reform than the longitudinal ones. 
The ship of the future which, according to the prophets, is to 
be several times as large as the largest ocean liners now run- 
ning, is generally depicted with nearly as many stories as a 
New York sky-scraper, most of them extending over from % 
to 1/3 of the length amidships. In the deck beams there is, 
in proportion to the size of the vessel, many times more 
transverse strength than is found necessary in many a one- 
deck or two-deck vessel which now successfully navigates the 
ocean. 

For convenience in the framing of rules, the classification 
societies have fixed the maximum height of decks at 8 feet, 
under penalty of additional stiffening of the vessel’s sides be- 
tween these. The extra requirements are such as to deter the 
naval architect from making small additions to *tween-deck 
height, and up to the present he has not been bold enough to 
ask for large ones. If we could build to the laws of nature 
alone, there seems no reason why large vessels should not, 
without alteration of their draft or under-water form, have 
increased freeboard and loftier rooms. Provided breadth and 
draft remain unaltered, the extra height of vessel thus ob- 
tained ought, within certain limits, to justify reductions in the 
scantlings of the longitudinal structure; for the longitudinal 
bending forces vary as the moment of resistance of the water- 
line, which here remains unaltered, while the moment of re- 
sistance of the midship section increases with the height of 
the vessel. A style of construction which is gradually com- 
ing into fashion is the replacing of the rows of deck stanchions 
hitherto employed by one or two very strong pillars in 
the length of each hold, and the connecting of these with 
longitudinal girders at the decks. With the ordinary height 
of ’tween-deck, the presence of the girders reduces the head- 
room to such a degree that the employment of the new style 
of construction has in many cases been confined to the lower 
hold. 

If the deck-heights be increased as proposed, the head- 
room difficulty at once falls away. The girders, extending 
from bulkhead to bulkhead, may be so proportioned that they 
can carry the decks. The beams can then act as local stiffen- 
ers, and be made of very much lighter section. Even when 
thus lightened, the beams may still be made to afford con- 
siderable transverse strength, and this, added to that given by 
the numerous watertight bulkheads, will, at any rate in a pas- 
senger steamer, be quite sufficient for all purposes. Increased 
height of *tween-decks would have to be accompanied by 


NOVEMBER, 1907. 


increased section of the transverse frames, but the saving in 
weight on the whole structure would still be very considerable. 

The outcome of the above structural reforms will be a 
larger, lighter and cheaper vessel, which will be able to carry 
more powerful engines, and give better accommodation to, per- 
haps, fewer passengers—but the payment of dues will be as- 
sessed on its large internal capacity in an utterly unwarrant- 
able manner. It might be reasonable to levy dues on a ves- 
sel in proportion to services rendered to her, and these might 
bear some relation to her length, breadth and draft, but 
hardly to her height. The principle of taxing her earning 
power, which underlies the present tonnage laws, is applied 
in a manner which is certainly inadvisable, inasmuch as space 
can be, and is, curtailed, in order to keep the assessment small. 
This is as baneful to comfort on the sea as were the old-fash- 
ioned taxes on doors and windows to that upon land. 

It may be objected that loftier rooms mean reduced earn- 
ing power; but is this not the case-on land also? ‘There are 
doubtless many passengers who would willingly pay more 
for better accommodation, and, moreover, the increase in cost 
need not be so inordinate, provided the methods of assess- 
ment be reformed. 

To return to the laws of nature, the limit to the increase of 
height contemplated is the stability. This may with advantage 
be relatively small in larger vessels. A small vessel is liable 
to isochronous rolling, i. e., the magnitude of her successive 
inclinations to starboard and port increases gradually up to a 
dangerous degree when she meets with waves of the same 
or about the same period as her own. In the case of a well- 
proportioned vessel of 1,000 feet in length, the waves that 
could thus become dangerous would be longer than any that 
are met with at sea. The large vessel can, therefore, afford to 
steam with a small degree of stability, and this in itself makes 
her motion. easier, and adds to the comfort of her passengers 
to a very high degree. 

Looking at the problem broadly, it would appear that, with 
increased dimensions, vessels will gradually have less'and less 
to fear from the waves, and can be made relatively lighter, 
roomier, and more comfortable, until their general condi- 
tions approach those of-the smaller craft which now navigate 
the rivers, though, of course, on a larger scale. 

What is needed is reform, and reform will be encountered 
by difficulties. Will the Americans grapple with and over- 
come these? If dues are to be levied on the earning power 
of vessels, why not levy them upon the actual gross or net 
earnings, and leave the naval architect a free hand to im- 
prove the sea-going hotels, and make traveling from continent 
to continent a less trying ordeal than it now is? 

If America were to give up dues levied on the cubic capacity 
of vessels, and to tax their earnings. instead, roomier vessels 
would result. In the first instance, no doubt, others would 
adhere to the present system and levy disproportionately large 
dues. Passengers would, however, give the better vessels the 
preference, even at higher charges, so that the loss would be 
made good again, and the foreigners would have to adopt the 
reform themselves, or be content to lose much of their pas- 
senger traffic. As a rule, large liners run between certain 
definite ports, and the value of the services rendered to them 
at these can be established. Arrangements which would fairly 
remunerate dock companies and others, without influencing 
the build of the vessels themselves, could certainly be arrived 
at if only the advantages of reforms in this direction were 
appreciated. 

With regard to safety in case of collision, large, high-sided 
vessels of the kind proposed would be better off than those 
now running. They can, without much inconvenience, be pro- 
vided with more watertight subdivision—perhaps from 4 to 
1/5 more—and they will have more spare buoyancy on ac- 
count of their increased height of side. 
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It has sometimes been asked by warship constructors why 
merchant vessels have such. box-like forms. In their own 
designs they also have to make the most of the available dis- 
placement, and the result is generally a much shapelier and 
more finely-lined vessel. It is generally answered that the 
merchant vessel has to float at widely differing waterlines, 
and that wall-like sides provide the sea qualities required 
under the various conditions of loading. The reason given is 
not the only one. Classification societies and others find it 
convenient to determine the scantlings more or less in rela- 
tion to the circumscribing parallelopipedon, and thus make an 
approximation to this form the cheapest. The latter gives 
the largest vessel that is consistent with the “principal dimen- 
sions,’ and that will keep within the scantling grade. Were 
the moments of resistance of waterline and midship section, 
made the deciding factors, the fine entrance and fine run fa- 
vorable to easy driving at high speed might be provided at 
less cost. 

The foregoing bears reference chiefly to the conditions which 
affect large passenger steamers. For ordinary cargo vessels 
the problem becomes somewhat different. Deck beams may 
have to be strengthened for the support of heavy weights 
of cargo, and watertight subdivision may be carried out to 
In general, however, similar re- 
Their assessment for dues 


a less considerable extent. 
forms may be applied to them. 
may be a less simple matter than that of a regular liner, but 
a tax on their value, or on the’ business done by them, say, 
as an average of a certain number of years, which will be 
better than the present indefensible arrangeraent, may surely be 
devised. 

In the case of war vessels the equation 

M. R. of midship section=WM. FR. of waterline x x 

ought to be useful in determining the scantlings of the 
longitudinal structural parts in passing from smaller to larger 
vessels-of a given class, or vice versa. In these vessels the 
longitudinal distribution of the weights for different condi- 
tions of loading, that is, for cases in which greater or smaller 
amounts of coal or ammunition are on board, is determinable. 

If the longitudinal distribution of the weight in a given 
case be different from that of the buoyancy, a calculable 
permanent bending moment will be acting on the vessel, tend- 
ing to make her sag or hog, as the case may be. This will 
be taken up by the material of the longitudinal structure in 
such a manner that the moment of resistance in the one direc- 
tion—say that to resist hogging—will in effect become less, 
and that to resist sagging greater, by a certain given amount. 
The reduced hogging moment and the increased sagging mo- 
ment will then be available to resist the alternating upward 
and downward bending moments due to the passage of the 
waves. It may thus appear advisable from the beginning to 
distribute the material in such a manner that there is an ex- 
cess on the upper or lower works, as the case may be, such as 
will make up for the permanent bending moment mentioned. 

The calculation of the bending moment of a vessel is a 
somewhat laborious operation, but if a method like the one 
proposed for the determination of scantlings were generally 
accepted, the reduction in material, which might sometimes be 
made, would more than repay the extra’ work. Naval archi- 
tecture has too long depended on “rules of thumb.” [ff real 
progress is to be made in it, more attention must be paid to 
the laws of nature, and the present taxes on good design must 
be abolished. 


The screw steamship Mineola, 4,766 tons gross and 3,129 net, 
is being fitted out at New York for a yachting cruise around 
the world. She measures 390 by 50.7 by 31.3 feet, and is pro- 
pelled by a triple expansion engine with cylinders of 25%, 44 
and 75 inches, by 51 inches stroke. 
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NEW STEEL STEAM COLLIERS. 

The steamship Everett is the first of three similar vessels 
designed and constructed by the Fore River Shipbuilding 
Company, of Quincy, Mass., for the New England Coal & 
Coke Company, of Boston. The others are the Malden and 
the Melrosc. Each vessel is intended for the coal trade be- 
tween Boston and the South, and is of the following dimen- 
sions : 


ILemegin Owe All cocoscadcooscdoc000000c 400 ft 
Breadthwiexthein Cae hen ee eerste it 53 ft. 
Depthe ris, aa yaseene ee ene See erat 32 ft. 6 in. 
Grossmtonnage wa bouteeeneneereaeecrier 5,340 


long poop deck aft, which incloses the engine and boiler cas- 
ings, reserve coal bunker, and accommodations for firemen, 
seamen and oilers and their wash places. On top of this deck 
there has been constructed a steel “Liverpool” house, in which 
have been arranged commodious state-rooms for the berthing 
of the chief engineer and his assistants, together with mess | 
rooms, bathrooms and toilet arrangements. 

The bridge deck, with sides of ship built up supporting 
same, has been constructed well forward of the half length. 
In this inclosure there have been provided the officers’ accom- 
modations, dining-room, bath-rooms, spare state-rooms, ice- 
room, pantry, store-room, etc. On top of this deck a steel chart 


BOW VIEW OF THE STEEL SCREW COLLIER EVERETT IN FORE RIVER SHIPYARD. 


The Everett is a single screw steamship of the sinaleedeck 
type, with long poop, bridge and forecastle, and constructed 
on what is known as the self-trimming system. This con- 
sists in sloping the hatchways from their side coamings to 
the side of the ship, having an angle of about 45. degrees, 
the triangular prism formed by this line with the topsides on 
the spar deck being cut off and utilized as topside ballast 
tanks, to be filled with water when the vessel is running light. 
In addition to these ballast tanks, a deep inner bottom is pro- 
vided right fore and aft for the carriage of water ballast, 
in addition to the usual fore and after peak tanks. The 
great capacity for water ballast thus provided will insure 
a good immersion of the vessel when in the light condi- 
tion, thereby providing greater stability, and guarding against 
emersion of the propeller in this condition. This system of 
construction is a special feature of these and the 
structural arrangements incorporated are novel in ship con- 
struction. 

The vessel will. be rigged with three pole masts, and the 
machinery located right aft. The hull is built right up to a 


vessels, 


house has been arranged, with access stairway from spar 
deck to this house. In addition to the chart house, at the 
forward end commodious quarters have been provided for the 
captain, with bathroom adjoining. 

The pilot house, which is a specially handsome structure, 
strongly built of teak and finished bright, is arranged over- 
head, with navigating bridge in front of same, and above this, 
with access therefrom, a flying bridge with electric projector, 
standard compass and steering station has been provided. 

The forward part of the vessel has been carried up, form- 
ing a top gallant forecastle about 36 feet long, on which has 
been installed a powerful steam windlass of the latest type 
operating stockless anchors. > 

The Everett has been subdivided by transvérse watertight 
bulkheads into five large cargo holds, each about 48 feet in 
length. specially constructed for the stowage of coal or mineral 
cargoes, each hold being operated through two cargo hatches 
28 feet in breadth by 14 feet in length. The hatch covers are 
of steel, and of special construction, to insure absolute water- 
tightness and quick handling of the covers in opening and 
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THE STEEL TEAM COLLIER MALDEN AT QUINCY, MASS., AFTER DOUBLE LAUNCHING OF SEPTEMBER 10, 1907. 


closing. These cargo holds provide for the stowage of 7,200 
tons of coal, in addition to the bunker coal carried for steaming 
purposes. Arrangements have been made at the loading 
terminal for filling the vessel in about five hours, and dis- 
charging in Boston by means of grabs in little over double 
this time. 

The ship has a machinery installation consisting of a set 
of triple expansion surface condensing engines having cylin- 
ders 28, 44 and 73 inches in diameter with a common stroke 
of 48 inches, all of which are fitted with piston valves. Steam 
is provided by four single-ended Scotch boilers 14 feet 2% 
inches mean diameter and 8 feet 10 inches in length, each 
boiler being provided with corrugated furnaces of the latest 
pattern Morison suspension-type, constructed for a working 
pressure of 180 pounds per square inch. In addition to these 
boilers, a donkey boiler is carried for auxiliary purposes. It 
is anticipated that this machinery installation will insure a con- 
tinuous sea speed of rr knots when fully loaded; making this 
class of vessel the swiftest, as they are probably the largest, 
of their type afloat. ; 

It may be said that the Everett and her sisters have been 
specially strongly constructed to withstand the hard trade in 
which they will be engaged. The scantlings are in excess of 
the United States Standard Register requirements, to whose 
survey they have been specially constructed with a view to 
obtaining the highest class which this society awards. It need 
hardly; be said that in first-class vessels of this description 


special attention has been given to the berthing and messing of 
officers and crew, these being especially commodious, well 
lighted, furnished and ventilated, so that although engaged 
in the coal trade the complement will be berthed in as com- 
fortable a manner as that obtaining in ordinary passenger 
vessels. 

The stern frames for the three colliers were built by the 
Fore River Shipbuilding Company, and are fine examples of 
complicated’ steel forging. The dimensions of this massive 
forging are: 


WCRANE ccoccaccccc00se eke Poti SBE SABIE 13% tons. 
Sechionalawidtheeereereeie APSE gate aii Wavette te II ins. 
Saatiomall iOwMESS occocdoccogcoac0d00 000 coo GF OS, 
Wenethwotnuiddermspostierpneeescrrc ter sodo0so00 GO) ie 3 ins. 
Leavin Or INES! sacocasogeunducopouedodeoN oc 50 UG/ itt 

IL GUE OF GDP cocoocoovscvcccdo0gc0udoodc sooo © It, O HG, 
Length of propeller aperture ................ 21 ft. 6 ims. 
Width of propeller aperture .........:........ 7 ft. 5 ins. 


Diameter of boss (inside measure).......... .. 2 ft.. 1% ins. 

This stern frame was forged from 80,000-pound ingots of a 
special grade of low phosphorus and sulphur steel showing 
the following physical characteristics from a test specimen cut 
from a full-size prolongation of the forging: 


TEMES SHAMAN 5 o0000c00000000 51,350 pounds per square inch. 
lage Ihvmite socceooooce Lelehaa 31,200 of st s = 
IMIODENTOM ococccovs000s0000000 38 percent. 


Contraction of area ............ 65.63 percent. 


THE STEEL STEAM LIGHTER NEW ENGLAND WAS LAUNCHED FIFTEEN MINUTES AFTER THE MALDEN. 
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It is obvious that metal exhibiting such an amount of elas- 
ticity and ductility has many advantages over the usual 
wrought iron product, particularly when viewed from a 
mechanical standpoint. As the practical man is aware, heavy 
wrought iron forgings are more or less spongy, requiring sub- 


“CAST STEEL STERN FRAME FOR THE COLLIER MALDEN. 


sequent “doctoring” to patch up bad welding which often but 
veneers a bad interior. Properly melted steel ingots, on the 
other hand, produce homogeneous forgings free from these 
weld troubles, and, aside from a tendency to somewhat more 
rapid corrosion, insure a more reliable forging. The method 
of scarfing the two sections facilitates repairs to the portion 
most liable to accident. 


For the quarter ending September 30, the construction of 
vessels in the United States is reported as 330, of 133,092 gross 
tons, or an average of 403 tons; as compared with 296 ships, 
of 102,748 tons, or an average of 347 tons, in the third quarter 
of 1906. The steel steamers included were 36, of 109,985 tons, 
in 1907, the average being 3,055 tons; and 32, of 82,916 tons, in 
1906, at an average of 2,591 tons. On the Great Lakes the 
steel steamers this year were 17, of 75,830 tons, or an average 
of 4,461 tons; as compared with 14, of 70,107 tons, averaging 
5,008 tons. The tonnage percentages for the lakes, as com- 
pared with the total of steel steamers, were 69 in 1907 and 
84.5 in 1906. The Atlantic seaboard has shown a gain from 
18 vessels of 12,809 tons to 17 ships of 31,533 tons. 
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Navigation by Celestial Observation. II. 


BY STEPHEN P. M. TASKER. 


LATITUDE. 

That you may better understand how to get your latitude, 
we will explain the theory or principle. In Fig. 3 the circle 
represents the earth, with lines showing north and south 
poles, the equator, and the ecliptic, or line on which the earth 
moves around the sun from left to right. Let A represent 
your position anywhere on earth; the zenith is the point di- 
rectly overhead, and the horizon is at right angles. As the 
earth moves from one side of the sun, as it were, to the other 
in six months, the poles always remaining in a parallel posi- 
tion, the angle the sun makes with the equator will change 
from day to day, and this angle E is called the declination of 
the sun. The sun is above the equator in summer and be- 
low in winter. Now if we measure angle B with the sextant, 
and subtract it from ninety degrees, we get angle C, and angle 
C is equal to angle D, because as the sun and stars are so 
infinitely far off, the rays are almost parallel. In the case of 
the sun, a slight correction (called parallax) can be made. 
From the Nautical Almanac we can get angle E or the declina- 
tion of the sun; then angle E plus angle D equals in degrees 
our position north or south of the equator in the summer sea- 
son. In the winter season the declination, or angle E, must 
be subtracted from angle D, as the sketch will show. When 
to subtract, and when to add, or the changing of the seasons, ~ 
can be found from the Nautical Almanac. 

From the diagram you will see we must measure the an- 
gle the sun or star makes when we are nearest it, or when 
it is directly south. This occurs at noon with the sun, and 
at different times of the night with different stars. When a 
celestial body is on our meridian, or due south, it is neither 
rising nor setting; that is, it then appears to move just parallel 
to our horizon, and there is a good opportunity to measure 
it; time is, therefore, not important in latitude observations; 
because we can observe the instant when the star or sun is 
neither rising nor setting with the sextant itself. 

You can have some idea as to when it is noon and simply 
get ready before that time, and keep measuring until the very 
highest elevation the observed body can reach arrives. Some- 
times the sun is on the meridian truly north and south before 
our clock tells twelve, and sometimes after, never more than 
sixteen minutes either way, though from the Nautical Almanac 
you can find exactly to the second when the sun “souths” on 
each day of the year, and in this way save the time you‘ would 
otherwise spend in waiting for it to reach its highest eleva- 
tion. This difference between the time of noon as shown 
by the sun, and the time shown by a watch, is called the equa- 
tion’ of time. ; 

If the elevation is measured at sea, your angle is too large, 
The correction, 
called the correction for dip, can be taken from Bowditch’s 
tables. This correction is the angle & in Fig. 4. You have 
measured the angle F, but the angle G is the true elevation 
desired, and this equals / minus E£; that is, the measured 
elevation, minus the correction for dip. On land there is no 
correction for dip; we here use the artificial horizon and 
measure the angle B, Fig. 5. What we want is the angle A, 
and since B is twice A, we divide our sextant reading by two. 

Rule as given by Professor Eric Doolittle, of the University 
of Pennsylvania, for finding latitude by the sun: 

1—Read the angle from the sextant, subtract (or add) the 
index error, as the case may be, and subtract the dip taken 
from Table 13 (Bowditch’s Navigator). 

2—To the result so obtained add the semi-diameter of the 
sun for that day from the N. A., and add the parallax taken 
from Table 16. From .the result so obtained subtract the 
refraction taken from Table 20 A. 

3.—Subtract the remainder from 90°, and to the remainder 


NovEMBER, 1907. 


SUMMER 


(z OR DECLINATION 


International Marine Engineering 455 


[ SSA | 


QA 


ECLIPTIC 


NIGHT 


WINTER 


FIGURE 3. 


so obtained add the sun’s declination if this is north, but sub- 
tract if this is south (see N. A.). To the declination given 
in the N. A., correct for hourly change according to approxi- 
mate longitude. The result will be the latitude. 

For an example, suppose that the, Nautical Almanac shows 
that the sun will be on the meridian at eleven hours fifty min- 
utes. Sometime before this put in the telescope and adjust 
the colored glasses to suit the light in the sextant. Point 
the telescope at the sun, and move the arm of the instrument 
back until two images of the sun are seen, as in Fig. 6. Now 
depress the instrument, at the same time moving the arm for- 
ward, so that the reflected sun is kept constantly in the field. 
When the telescope is brought to point to the sea horizon, clamp 
the arm and throw up the colored glasses between the telescope 
and the sea horizon. Next point directly at the part of the 
sea horizon exactly below the sun, and move the arm slightly 
until the lower edge of the sun appears to touch this line, as in 
Fig. 7. Turn the instrument slightly back and forth about the 
telescope as an axis; the center of the sun will thus be made 
to move in-a small are A B, Fig. 8. The lower edge must 
be made to just touch the horizon when at the lowest point 
of this are. If you do not move the arm the sun will keep 
separating from the horizon until the highest elevation or 


FIGURE 4. 


noon is reached, and then begin to sink again. But you must 
keep moving the arm ahead, so as to keep them just touching, 
as shown in Fig. 7, until the instant when they stop moving 
apart, and the sun begins to dip into the water. Then read 
the angle, and this is the angle corresponding to the highest 
or meridian position. 


EXAMPLE. 

a. Observed altitude of sun, Nov. 11, 1905....35° 30’ 10” 

b. Index error (subtracted in this sextant).... 1 aa 

f 35° 28 48” 

e Comecnon tior ali, Walle 35 550c0c0cccdc0a0 4 Bt 

3 a AY 

d. Refraction, subtracted, Table 20 A......... mW Bay" 

aR 23' Deu 

@, Paraillass, agkal, Wave TOscocccccccoc0c e606 8” 

35° 2B > ” 

f. Semi-diameter added (from N. A.)........ ney = a” 

i 

ANIKTAGe Gormrmewel gooccosscc0cc0 00000000 KF BCs O GEE AC 

Subtracted from 90° (zenith distance)...... C2 © Mane 7A 
g. Declination, south, N. A. ..... WP? IY 11g” 


Ratio per hr. 41.73 ” <5 hrs.. eee) 


VO! CEOwAAMOE Ms socc coco db al BA Ae” it pA nas” 


=~ 


Watitudemeqtial Siaaeerpeo sae eee eee 30° MS 

Explanation of the above:—a is read from the sextant, and 
is different every day. 

b. All instruments have some slight error to make up for, 
and you can find this out by looking at a star directly through 
the telescope through the horizon glass, and bringing the 
image of the the same star reflected from the mirrors to 
coincide with the image seen directly in the telescope. If zero 
on vernier is then not in line with zero on arc, note the dif- 
ference, and add or subtract, as the case may be, to all your 
observations. This is the index error. 

c. The eye of the observer was about 17 feet above the 
water. The corresponding correction is taken from Table 
13, and subtracted as explained above. 

d. The atmosphere bends all rays of light coming from the 
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celestial bodies, and we must correct for it—Bowditch’s tables. 

e. Parallax is the error of measuring the sun from the sur- 
face of the earth instead of from the center of the earth. In 
stars there is no parallax. 

f. Angles with the sun should be measured to the center of 
that body, but as in practice we always measure to the lower 
edge, the semi-diameter must be added. This changes from 
day to day: (See N. A.) 

g. As the declination of the sun changes from day to day, 
to be accurate we should correct it by the hour. “In this case 
the hourly change is 41.73 seconds, and as we are about on the 
seventy-fifth meridian (New York) or five hours from Green- 
wich, from which point all calculations are based, this hourly 
rate then multiplied by the number of hours east or west of 
Greenwich gives correction, and you add or subtract it, ac- 
cording to which way the declination is going. N. A. shows 
this. 

i is the answer, and you get the latitude thus by knowing 
but very roughly, or not at all, your longitude or time. 

If you are far north, and the sun at noon is so low down 
that you cannot observe it well, leave the sun and work on a 
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FIGURE 5. 


star. There is the advantage of learning both sun and star 
observations. It is sometimes necessary to use one and some- 
times use the other, the time of year and place of observa- 
tion settling it. A very little practice at different intervals 
will explain and make this perfectly clear to the observer. 

The sun is very handy, and in some latitudes can always be 
used for both latitude and longitude at all seasons; but, then, 
it is very easy to get so far north or south that the sun can 
be advantageously used only in summer, whereas one up in 
star work is absolutely independent of the sun. We will now 
look a little into that end of the observing, sufficient, at any 
rate, for the amateur’s want. 


TO FIND LATITUDE BY A STAR. 

To know which star will cross the meridian after a certain 
hour: add that hour to the sun’s right ascension. The sum 
will be the right ascension of your own meridian. If it is 
more than 24 hours, subtract 24 hours from it. The star table 
will then show you what star’s right ascension is equal to or 
a little greater than your own. That will be the next star to 
cross your meridian. 

How to find out at what time star will cross meridian:— 
Subtract the sun’s right ascension from that of the star. If 
the latter is the smaller, add 24 hours to it and correct for 
equation of time. The remainder will be the time of the star’s 
meridian passage. 

You will know whether the star is north or south of you 
by its declination. If you are in north latitude, the star will 
be south of you if its declination is south, or if the declination 
is north and less than your latitude. If its declination and 
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your latitude are both north, and the former is the greater, 
the star will be north of you. The same principle if you are 
in south latitude. The annual variation of declination 
is so small that the declination is not corrected; hence the 
chronometer time is not taken, and no allowance has to be 
made for semi-diameter or parallax. 

Having measured the altitude of the star and corrected it 


SUN- REFLECTED FROM MIRRORS. 
— SUN SEEN DIRECTLY. 


FIGURE 6. 


for index error and refraction, you find the latitude by one 
of the following 

Principles:—(1) Zenith distance =9o° 
altitude. 

(2) Latitude when star is below the pole=180° minus 
declination of star, minus zenith distance. y 

(3) Latitude when star is between pole and zenith = de- 
clination of star minus zenith distance. 


minus corrected 


Kun) 
wy 


4 


FIGURE 7. FIGURE 8. 


(4) Latitude when star is south of zenith and above equator 
= declination of star plus zenith distance. 

(5) Latitude when star is south of equator = zenith distance 
minus declination of star. 


EXAMPLE. 
Observed altitude of B Orion on 1-25-06...... AT WAS 40% 
Index error subtracted in this case........... mith 


Dip, Table 13, corresponding to a height of 10 


Ree ROe MASE Rab Hoa Gos UheSuaO ON OAAH OOO Bi Fh 

Am? AUP 

IMIGE Ka, ROS Io, “WEIS AO Moos 6ca¢0000000000 TM By 
Tree Gonarall allstwnale occcocovo0gs00n00n000000 ATS ee Oe 


Subtract from 


TE Sarthe, GHSEINES oodoob cdodsvo0dvngd0 00d 0000000 ASLO MES Ole 
Declination of B Orion from N. A., south .... 8° 18’ 30” 
IGE LbG We Wa to dha toca eaROne Rod oO dno oU6n BOP yey ana 

Certainly in the above example nothing could be easier or 
simpler. No semi-diameter or parallax. Just measure they 
angle the star makes with the ground, correct for the error 
of your instrument, dip, refraction and declination, and you 
have your latitude exactly. 

Do not use a star for latitude that is too low down on its 
crossing your meridian, or one directly overhead; an angle 
of about thirty to seventy degrees is good. If the star is too 
high up, the sextant will not reflect it, and one too low brings 
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THE FRENCH BATTLESHIP DEMOCRATIE AT A SPEED OF 19 KNOTS, ON TRIAL TRIP. 


in too much error with refraction. 
magnitude. 

These terms of right ascension, etc., may seem confusing 
from the rules and at first sight, but with your Nautical 
Almanac and the few tables from Bowditch enumerated be- 
fore, you can work out everything. 

(To be concluded.) 


Also use only stars of first 


Trials of French Battleships Democratie and Justice. 


These two battleships, which have recently finished their 
official trials, are the third and fourth of the 1900 programme, 
being sisters of the République and Patrie, described in 
our August number, and of the Liberté and Vérité, which are 
nearly completed. The ships have a load waterline length of 
439 feet, an extreme beam of 79 feet 7 inches, and a draft of 


27 feet 5 inches. The displacement is 14,867 tons, with a block 
coefficient of 0.543. An armor belt, with a maximum width 
of 18 feet 5 inches, has an extreme thickness of I1 inches, 
tapering to 3 inches at the ends. There are two protective 
decks. : 

The battery, which is a powerful one, consists in the first 
two of the type of four 12-inch guns mounted in pairs in two 
turrets, and eighteen 6.4-inch rapid-fire guns, of which twelve 
are in pairs in turrets and six are in casemates. The sec- 
ondary battery includes twenty-seven 3-pounder and 1-pounder 
guns, and five torpedo tubes, two of which are submerged. 
A considerable difference exists in the battery of the last four 
ships of the type, through the substitution of ten 7.6-inch guns 
and eight 3.9-inch guns for the eighteen 6.4-inch guns on the 
first two vessels. This change makes for increased strength 
of broadside, particularly at long ranges. The 7.6-inch guns 
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are located, six each in a single turret and four in casemates. 

Each of the ships is propelled by three screws operated by 
triple expansion four-cylinder engines in separate watertight 
compartments. The cylinder diameters are 35, 49, 55 and 55 
inches, with a stroke of 41% inches. Steam is supplied by 
twenty-four watertube boilers, located in three boiler rooms, 
each with its own funnel. The total grate surface is 128 square 
meters (1,378 square feet), with a heatiny surface of about 
46,000 square feet, making a ratio of 33.4 to 1. The boiler 
pressure is 251 pounds per square inch. The normal coal sup- 
ply of 900 tons gives an estimated steaming radius at ten 
knots of 4,200 nautical miles. With the full coal supply of 
1,850 tons, the estimated radius is increased to 8,500 miles. 

It must be pointed out that for the first time since the days 
of the old sailing fleet France possesses a homogeneous 
squadron of six vessels of high power, it having until recently 
been the French naval policy to construct contemporaneous 
vessels on the divergent designs of various naval architects, 
resulting in the acquisition of a fleet which was described by 
one of the French admirals as a “museum.” 

The first two ships of this type were compared in our 
August number with the battleship Virginia, of the United 
States navy. ‘The last four ships have a more powerful bat- 


“24-hour consumption trial 


Y Contract. Démocratie. Justice. 
Consumption of coal in pounds: 


Per horsepower-hour. .............. 1.484 1.528 
Per square foot of grate............ 14.8 


Average speed in knots............... 17.39 17.94 

LNG AEM GY COMA. 665000000000 000000 277.6 303.2 

Normal steaming radius............... 2,027 2,023 
Full power 3-hour trial. 

Boilersrataworkereererer ier eres 24 24 24 

Indicated horsepower ........... 17,500 19,190 18,548 

Consumption of coal in pounds: 

Per horsepower-hour ............... 1.824 
Per square foot of grate............ 24.3 24.3 23.7 
Average speed in knots............... 18 9.44 19.43 
Adiniraltyaconstan Laser rien 201.6 231.6 239.1 

Normal steaming radius............... 1,140 


The English Destroyer Mohawk. 


The British naval estimates of 1905-06 included provision for 
eighteen torpedo-boat destroyers under three different classi- 
fications: twelve were to be coastal destroyers, with a length 
of 175 feet, a displacement of 225 tons and a speed of 26 
knots, provided by Parsons turbine machinery of 4,000 horse- 
power. Of the other six, one was to be an experimental ves- 
sel of 1,800 tons with a length of 330 feet and the tremendous 
speed of 36 knots, provided by Parsons turbines of 30,000 
horsepower. The other five, the launching of one of which we 
illustrate herewith, are of about 800 tons displacement and a 


THE FRENCH BATTLESHIP JUSTICE AT ANCHOR. 


tery than the first two, but even with this advantage they could 
scarcely be expected to compete successfully with the ships 
of the Virginia class*under ordinary conditions. 

The results of the trials of the Démocratie and Justice are 
given in the table. The Démocratie is fitted with Belleville 
boilers, while the Justice has Niclausse generators. The poor 
propulsive efficiency at low speeds is more than offset by the 
magnificent results at 17 to 18 knots, while the figures for full 
speed are extremely good. It will be noted that, in passing 
from the intermediate to the highest speed, the index 7 in the 
expression H,: H2::V.": V2." is very high, indicating a limit 
in highest propulsive efficiency at about 18 knots. This index, 
which is often assumed as 3, becomes 4.58 for the Démocratie 
and 5.98 for the Justice. 


6-hour trial at low power. Contract. Démocratie. Justice. 
HES AE WO So 4000 no 000d 0s0060000 5 5 
Grate surface, square feet............. 287 287 287 
Indicated horsepower ................- 2,500 2,584 2,541 
Consumption of coal in pounds: 
Per horsepower-hour ............... 1.234 
Per square foot of grate............ Sez 
Mean speed/inknotsss)- eset eect eee RO) 7.8 
Admiraltyaconstanteeree rennet enter 98.8 112.8 
Normal steaming radius............... 4,665 
24-hour consumption trial. 
WYSE Cs W0)9'°G 000069900 00000000 400m 24 22 
Grate surface, square feet............. 1,378 1,262 
Indicated horsepower!................. 10,500 11,472 11,520 


speed of 33 knots, furnished by the same kind of motive power 
as the others. 

The Mohawk was launched from J. S. White & Company’s 
shipyard, East Cowes, Isle of Wight, on March 15. She has 
a length of 270 feet and is fitted with three screws and one 
pole mast. The radius of action at an economical speed is 
estimated to be 1,500 nautical miles. The vessel carries three 
12-pounder rapid-fire guns, and two 18-inch revolving torpedo 
tubes. 

Propulsion is by means of five turbines, three ahead and 
two astern, driving the three shafts and accounting for a 
total (ahead) of about 14,500 horsepower. Steam will be sup- 
plied by six boilers of the White-Forster type, each of about 
2,400 horsepower and fitted for burning liquid fuel, no coal 
stowage being provided in the vessel. The air pumps and 
pumps for forced lubrication, boiler feed, oil fuel, fire and bilge 
service, and the distilling plant are supplied’ by G. & J. Weir, 
Limited, Glasgow; the fans and circulating engines by W. 
H. Allen, Son & Company of Bedford; and the air com- 
pressor and electric light plants by Peter Brotherhood of 
London. 

In this connection it is interesting to note that the first so- 
called “Torpedo Catcher” afloat came from this same yard in 
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THE TORPEDO DESTROYER MOHAWK TAKING THE WATER AT THE COWES YARD OF J. S. WHITE & CO. 


1885. . This vessel was the Swift, with a displacement of 125 
tons, a length of 150 feet, a beam of 17 feet 6 inches and a 
depth of 9 feet 6 inches. She was propelled by a three-cyl- 
inder compound engine with cylinder diameters 20, 24 and 24 
inches, and a stroke of 18 inches. The mean speed on the 
measured mile was 20.79 knots, with a boiler pressure of 
126 pounds and an indicated horsepower of 1,387, the revolu- 
tions being 319 per minute. 


The Brazilian Steamer Oyapock. 


There was launched recently by Cammell, Laird & Com- 
pany, Limited, at Birkenhead, a steel twin screw passenger 
and cargo steamer built to the order of the Lloyd Brazileiro, 
of Rio de Janeiro, and intended for their service between 
Cormuba and Uruguay. The dimensions are: 


Length between perpendiculars......... 243 feet 
Brreackiin mm@lGlegl .oc0000cbd0000 00000000 36 feet 
Depth molded to main deck............ 12 feet 


with a gross tonnage of about 1,750. She will carry about 


staterooms and open cabins for the first-class passenger ac- 
commodation, with suitable fittings of hardwood. Above 
this deckhouse a spacious promenade deck is arranged at the 
fore end, with access from’ the house below. The arrange- 
ment of cabins, saloons, etc., throughout has been carefully 
designed for the comfort and convenience of the passengers, 
the cabins being handsomely decorated and furnished, a com- 
plete system of electric lighting being provided. Ventila- 
tion has also been made a special feature, insuring the maxi- 
mum of comfort for passengers. 

Accommodation for captain and pilots, together with chart 
room, is arranged in a deckhouse on the promenade deck for- 
ward, and forward of this is the navigating bridge. Pro- 
vision is also made in the “tween decks for about 200 third- 
class passengers. The galley arrangements, refreshment bar, 
etc., are on modern lines, and hospital accommodation is pro- 
vided. 

A complete system of Clayton’s apparatus for fire ex- 
tinguishing and fumigating purposes has been fitted. As re- 
gards her outfit of boats (having the Welin quadrant davits), 


STEAMER OYAPOCK JUST AFTER BEING LAUNCHED BY CAMMELL, LAIRD & COMPANY. 


450 tons dead weight of cargo and coal on a draft of water of 
about 8 feet, and have a trial-trip speed of 13% knots. 

The machinery consists of two independent sets of direct 
acting, inverted triple expansion engines capable of exerting 
collectively about 1,800 indicated horsepower, at 150 revolu- 
tions per minute. Steam is supplied by two single-ended 
boilers worked on Howden’s system of forced draft with 
heated air and closed ashpits, each boiler having three corru- 
gated furnaces with separate combustion chamber to each, 
and suitable for working at a pressure of 175 pounds per 
square inch. 

The vessel has a continuous awning deck, with deckhouse 
extending practically the full length of ship, and containing 


life-saving appliances, hydraulic cranes for working cargo, 
and capstan aft, anchor gear, derrick arrangements and all 
accessories, the Oyapock is thoroughly modern. 


On October 9, the William Cramp & Sons Ship & Engine 
Building Company launched for the Fall River Line, under 
joint contract with the Quintard Ironworks Company, the 
steel Sound steamer Commonwealth. The ship has a length 
over all of 456 feet, a waterline length of 439 feet, a molded 
beam of 55 feet, a width over guards of 96 feet, and a molded 
depth at side of 22 feet. She will be propelled at a high speed 
by paddle wheels, actuated by a double compound engine. 
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NOTES ON BOAT AND ANCHOR CRANES. 

The several drawings show details of electrically operated 
cranes for the handling of boats and anchors on warships. 
They represent practice covering the last eight or ten years, 
and are given in considerable detail. 

The first boat crane illustrated is that designed for the 


United States semi-armored cruiser Milwaukee. It was in- 


tended for a working load of 3.384 pounds, and was to be 
After this crane 


given.a test load of double this amount. 


pounds. The running rope is of galvanized steel with a 
diameter of 5 inch, the allowable working stress being 3,420 
pounds per square inch. The hoisting drum has a circum- 
ference of 5 feet, the pitch diameter being 19% inches; it is 
governed by both mechanical and electrical brakes. The 
hoisting motor is of 20 horsepower at 300 revolutions per 
minute. The hoisting speed is 40 feet per minute with full 
load, and go feet with the empty hook. The rotating motor 
is of 15 horsepower, and operates at 300 revolutions per 
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BOAT CRANE (3,384 POUNDS) DESIGNED FOR MILWAUKEE. 
was designed a larger one with a capacity of 5,600 pounds, 


similar to that on the armored cruiser California, was substi- 
tuted. The maximum working load on each rope is 1,692 


ELSWICK STANDARD CRANE HOOKS. 


minute. This is sufficient to revolve the crane through an 
entire circle in one minute. The velocity of movement at 
the crane radius of 21 feet is 132 feet per minute. The crane 
is stepped on the main deck, and runs in a roller bearing at 
the bridge deck. This bearing, which is similar to that of the 
5,600-pound crane, contains twelve rollers, each having a 
diameter of 4 inches and a length or face of 2% inches. It 
may be noted that the moments of inertia at the points 
marked A, B and C are respectively 1,808, 3,211 and 3,621. 
The drawing of the crane hooks is a standard of the Els- 
wick Works, Newcastle-on-Tyne, the different dimensions 
being given for capacities ranging from 14 ton to 21 tons. 
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The drawing and table are’ self-explanatory. 
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DETAILS OF BOAT CRANE FOR UNITED STATES BATTLESHIP WISCONSIN. 


The details shown of the boat crane of the battleship 
Wisconsin are radically different from those of the cruisers. 
The crane itself is of a totally different design, and the radius 
of hoisting can be regulated at will. This crane is, as before, 
a built-up box girder, our drawing showing only the upper 
section, which is approximately horizontal on the upper face. 
The details and dimensions are shown so clearly in the draw- 
ings as to require little elaboration. 

Drawings are shown of three cranes fitted to the armored 
cruiser California, the capacities being respectively 5,600, 
17,000 and 33,000 pounds, and the test load in each instance 
double the capacity. These cranes are quite similar in gen- 
eral design, but differ markedly, of course, in detail, and par- 
ticularly in dimensions. 

The smallest of the three has a radial reach of 19 feet 9 
inches. It is stepped at the main deck and is fitted with a 
roller bearing at the bridge deck, consisting of a steel casting 
fitted with twelve rollers, each of a diameter of 4} inches, 
and a face of 214 inches. The hoisting motor, which is of 20 
horsepower, operates at 300 revolutions per minute, giving 
a hoisting speed of 4o feet per minute with full load, and 90 
feet with the empty hook. The load on the running trope is 
2,800 pounds. This rope is of galvanized steel, 5 inch in 
diameter, and is allowed a working stress of 3,420 pounds per 
square inch. The hoisting drum and brakes are the same as 
on the smaller crane previously described. The rotating 
motor is also the same as for the smaller crane, while the 
linear velocity at 19 feet 9 inches radius is 124 feet per minute. 
The moments of inertia of the crane sections at the points 
marked A, B and C on the drawing are respectively’ 1,483, 
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3,119 and 4,236. The step is similar to that of the next larger 
crane. 

The 17,000-pound crane has a radial overhang of 23 feet 6 
inches, and the estimated weight of the crane and machinery 
complete is 48,000 pounds. The setting of the crane is simi- 
lar to the previous, the roller bearing at the bridge deck be- 


of galvanized steel 13/16 inch in diameter, and figured for an 
allowable working stress of 5,760 pounds per square inch. 
The pitch diameter of the hoisting drum is 23 inches, and the 
circumference 72%4 inches, the revolutions being 12% per 
minute, and the brakes, as before, both mechanical and elec- 
tric. The crane can be revolved through an entire circle in 
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ing of the same design, but larger in dimension. The twelve 
rollers have each a diameter of 6 inches and a face of 3 inches. 
The hoisting motor is of 30 horsepower at 300 revolutions 
per minute, and gives a hoisting speed with load of 25 feet 
per minute, and with the empty hook of 60 feet. The maxi- 
mum load on the rope is 5,667 pounds, the running rope being 
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LAYOUT AND DETAILS OF 5,600-POUND BOAT CRANE FOR CALIFORNIA. 


one minute, the linear velocity at extreme radius being 147 
feet 6 inches per minute. The rotating motor is of 20 horse- 
power at 300 revolutions. The step of the crane, as shown 
in the drawing, consists of two steel castings. There are ten 
conical rollers, of forged nickel steel, 5 inches lohg, with 
outside and inside diameters of 334 and 2 13/32 inches, re- 
spectively. The radius of the roller path at the inner end of 
the roller is 9 inches. The moments of inertia of the crane 
sections at points marked A, B and C are respectively 3,525, 
8,267 and 15,445. 

The crane with a capacity of 33,000 pounds has an outreach 
of 31 feet. The estimated weight of the crane and ma- 
chinery complete is 76,000 pounds. The crane is similar in 
all respects to the previous one, except in size. The hoisting 
motor develops 50 horsepower at 350 revolutions, giving 
hoisting speeds as in the previous crane. The maximum 
load on the hoisting rope is 8,250 pounds, the running rope 
being of galvanized steel of a diameter of 1 inch. This rope 
is allowed a maximum working stress of 8,600 pounds per 
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square inch. The hoisting drum is fitted with brakes as be- 
fore. It has a pitch diameter of 38% inches, the circumfer- 
ence being 10 feet 1 inch, and it makes a little more than 10 
revolutions per minute. The rotating motor is of 30 horse- 
power at 300 revolutions. It revolves the crane through 
a complete circle in two minutes, the linear velocity at a 
radius of 31 feet being 147 feet per minute. 


The roller bearing 


The Strength and Stiffness of Wood. 

The use of wood as a shipbuilding material has, of course, 
undergone a tremendous decrease in the last few decades. It 
is still used, however, to a considerable extent on shipboard, 
notably for decks, interior fittings, masts and spars, and in 
many other ways which will occur to the reader. When 
used for decks, wood contributes to some extent to the longi- 
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LAYOUT AND DETAILS OF 17,000-POUND BOAT CRANE OF ARMORED CRUISER CALIFORNIA. 


at the bridge deck contains sixteen rollers, each having a 
diameter of 8 inches and a face of 4 inches. The crane is 
controlled here by an electrical brake. The bearing is of the 
same type as for the 5,600-pound crane. The step bearing 
has fourteen rollers, 5%4 inches long, and with inner and 
outer diameters of respectively 273 and 37% inches. These 
rollers operate between steel castings, as shown in the draw- 
ing, and are themselves of forged nickel steel. The mo- 
ments of inertia of sections A, B, C and D are respectively 
8,607, 33,915, 46,375 and 58,260. (See page 464.) 
(To be concluded.) 


tudinal strength and stiffness of the structure as a whole, and 
for this reason a bulletin issued by the Forest Service of the 
United States Department of Agriculture, upon the effect of 
duration of stress on the strength and stiffness of wood, will 
be interesting. 

It has been established that a wooden beam, which for a 
short period will sustain safely a certain load, may break 
eventually if the load remains. For instance, wooden beams 
have been known to break after fifteen months under a con- 
stant load of but 60 percent of that required to break them 
in an ordinary short test. There is little 


definite and 
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systematic knowledge of the influence of the time element 
on the behavior of wood under stress. 

This relation of the duration of stress to the strength and 
stiffness of wood is now being studied by the Forest Service 
at its timber-testing stations at Yale and Purdue universi- 
ties. The investigation should determine: (1) the effect of a 
constant load on strength; (2) the effect of impact load or 
sudden shock; (3) the effect of different speeds of the testing 
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which requires 30 days for one rotation. The results of 
these tests, extending over long periods of time, may be 
compared with those on ordinary testing machines; and in 
this way safe constants, or “dead” loads, for certain timbers 
may be determined as to breaking strength or limited de- 
flections. 

The experiments show that the effects of impact and grad- 
ually applied loads are different, provided that the stress 
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LAYOUT AND DETAILS OF 33,000-POUND BOAT CRANE OF ARMORED CRUISER CALIFORNIA. 


machine used in the ordinary tests of timber under gradually 
increasing load; and (4) the effect of long-continued vibra- 
tion. 

To determine the effect of constant load on the strength of 
wood, a special apparatus has been devised by which tests on 
a series of five beams may be carried on simultaneously. 
These beams are 2 by 2 inches in section and 36 inches in 
length, each under a different load. Their deflections and 
breaking points are automatically recorded upon a drum 


applied by either method is within the elastic limit of the 
piece under test. For example, a stick will bend twice as 
far without showing loss of elasticity under impact, or when 
the load is applied by a blow, as it will under the gradually 
increasing pressure ordinarily used in testing. These experi- 
ments are being extended to determine the general relations 
between strength under impact and gradual loads. 

Bending and compression tests, to determine the effect oi 
the speed of application of load on the strength and stiffness 
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of wood, have already been made at the Yale laboratory. 
The bending tests were made at speeds of deflection varying 
from 2.3 inches per minute to 0.0045, and required from 
twenty seconds to six hours for each test. The woods used 
were longleaf pine, red spruce and chestnut, both soaked and 
kiln-dried. From the results are obtained comparable 
records for difference in speeds in application of load. A 
multiplication of the results of any test at any speed by the 
proper reduction factor, derived from these experiments, will 
give equivalent values at standard speed. The tests also 
show concretely the variation of strength due to variations 
of speed liable to occur during the test itself. The results 
plotted on cross-section paper give a remarkably even curve 
as an expression of the relation of strength to speed of.appli- 
cation of load, and show much greater strength at the higher 


A Sea-Going Bucket Dredge. 


BY DR. ALFRED GRADENWITZ. 


The sea-going bucket dredge Fedor Solodoff, constructed at 
the Danubius-Schoenichen-Hartmann shipyards, at Budapest, 
is of the suction-pipe type with floating conduits. This ‘dredge 
is intended for service at the mouth of the River Don and on 
the Sea of Azoff, where it was taken and placed in operation 
after undergoing some most exhaustive tests. The excavated 
material is conveyed by a rinsing pump to the shore through a 
floating conduit 500 meters (1,641 feet) in length and 600 
millimeters (23.7 inches) in diameter, against a head of 6 
meters (19.7 feet). This pump is further connected to a suc- 
tion pipe, allowing the material to be drawn away from pon- 
toons lying close to the dredge. 


GENERAL VIEW OF THE DREDGER FEDOR SOLODOFF, FOR USE ON THE DON AND SEA OF AZOFF. 


speeds. A numerical expression of the law, averaging all 
species, both wet and kiln-dry, gives the following table, 
which shows the increase in strength with the increase of 
speed of test: 


Minutes to move Ratios of ultimate strength. 


crosshead f inch. Compression. Bending. 
900 100 100 
350 100.8 100.9 
150 102.3 107.3 
40 106.9 110.1 
sass 113.8 118.7 


The first column, which gives the number of minutes re- 
quired to move the crosshead of the testing machine over the 
space of 1 inch, is the reciprocal of speed. The second and 
third columns give the effect of this increase of speed upon 
compression and bending, respectively, and 
strength increases with speed. The strength at the lowest 
speed is arbitrarily fixed at 100 as a convenient basis for 
comparison. The ordinary bending test speed for small speci- 
mens is one-tenth inch per minute, or, reciprocally, 10 min- 
utes are required to move the crosshead rf inch, 


thickness. 


show that: 


The main dimensions of the dredge are as follows: 


Meters. Feet. 
ILGAGIN OM COE soocacocccc0cc08b000 46.5 152.5 
Length between perpendiculars...... 45.2 148.3 
ByeeAKGhIN AGSROSS WTAVNES ooocavcccvsc 88 28.9 
IDNesord oy consti Gaara ae es ea lO) 11.8 
Draft in-working order ............ 24 7.9 


The dredge is provided outside with two substantial sheer 
rails, consisting of iron-lined oak beams, the upper one run- 
ning around the whole of the vessel, and the lower extending 
on both sides to three-quarters of the length of the ship. 
The hull has been built of Siemens-Martin ingot iron, the 
plating being from 7 to 9 millimeters (9/32 to 34 inch) in 
The frame angles, measuring 90 & 75 & 8 milli- 
meters (3% X 3 X 5/16 inches), have been reinforced by sev- 
eral substantial stringers and frames. The vessel is divided 
into eight watertight compartments by transverse bulkheads. 
The deck has been made of pitch pine. 

In the middle of the deck there is an office for the operat- 
ing engineer, and a cabin reserved for the dredge operator. 
Rooms for the engine personnel and crew have been installed 
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on both sides of the ship below deck, the kitchen being situated 
on the rear deck. All the rooms have been equipped with elec- 
tric light and steam heat. Besides the usual deck lighting 
and two tro0-candle-power “position” lanterns, there have been 
provided two arc lamps of 1,000 candle-power each, for work- 
ing by night. 

The dredge has been fully equipped so as to be sea-going, 
and is driven by a 320-horsepower compound engine, which 
drives at the same time a centrifugal pump that supplies the 
additional water. This engine has cylinders 400 and 630 mil- 
limeters (1534 and 2434 inches) in diameter, with 4oo milli- 
meters piston stroke, and runs at about 140 revolutions per 
minute. 

The steering stand, with the rudder, compass, engine tele- 
graph, etc., is situated on the upper platform of the main 
trestle. These trestles are very substantial and are made of 
plate and profile iron, the four supports of the main trestle 
running through the deck down to the bottom of the ship, 
with which they are most securely connected, as well as 
with the deck, which there consists of iron. The front or 
ladder lifting trestle, with the dredge operator’s stand thereon, 
bridges over the slot, constituting a very substantial connec- 
tion between the two lateral parts. 

Dredging is effected to a depth of 6.5 meters (21.3 feet), the 
dredge being so constructed as to be able to dredge itself clear, 
and to make its way through sandbanks by itself. The bucket 
ladder, which is free to rotate around the upper part of the 
main trestle, its lower end being suspended by heavy steel 
wire ropes, is lifted and lowered by means of a worm and 
toothed wheel gearing from a small twin steam engine fixed 
to the front trestle. The buckets are twenty-six in number, 
and have a capacity of 0.63 cubic meter (0.825 cubic yard) 
each. Their rear parts and bottoms are cast of steel, in one 
piece with the connecting links. The front part consists of 
steel plate, and ,is provided with a replaceable edge of hard 
steel casting. The intermediary links are of wrought steel, the 
bolts and boxes being designed in the usual way. The bucket 
chain runs on case hardened rollers, the axles of which are lo- 
cated in white metal boxes. 


BUCKET DETAILS: 


DIMENSIONS IN MILLIMETERS. 


A crane of 12 tons capacity has been located on the main 
trestle for fitting in the tumbler, and another rotary crane of 
2.5 tons has been suspended on deck for mounting the buckets, 
while a third one, 6 tons in capacity, is situated on the front 
trestle, and serves for fitting in the lower winch pulleys. 

The pumping engine is operated through an intermediate 
shaft and a toothed wheel gearing from a vertical compound 
engine about 250 horsepower in capacity, with surface con- 
densation. This engine, which is supplied with a powerful 
governor, has the same dimensions as the propelling engine, 
and runs at a speed of 120 revolutions per minute. 

All the toothed wheels are made of cast steel. The inter- 
mediate shaft is provided with a safety friction clutch, being 
automatically disengaged under excessive resistances. The 
upper tumbler consists of two case-hardened squares keyed to 
the steel shaft, and connected together by buckle plates and 
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substantial anchor screws. The lower winch pulleys are of 
hexagonal shape, and are lined with substantial steel wearing 
plates. 

The discharging tank has been fitted between the four main 
girders of the trestle, a balanced valve allowing the excavated 
material to be conveyed through either the left or the right- 
hand chute into pontoons, or through the reservoir fitted in 
the hull to the rinsing or throwing pump. ‘The outside parts 
of the chutes are suspended by wire ropes, and are lifted and 
lowered by the aid of intermediate gearings from the warping 
engine. 

The rinsing pump is of the centrifugal type, the casing being 
lined inside partly with case-hardened plates and partly with 
hard steel plates. The gyroscope, 2 meters (6.56 feet) in 
diameter, is likewise made of cast steel, and has been provided 
with exchangeable vanes. The pump is direct connected to a 
compound engine with surface condensation, yielding about 


DETAIL OF THE BUCKET LADDER AND GEARING. 


500 indicated horsepower with 160 revolutions per minute in 


. full working order. Its cylinders are 520 and 820 millimeters 


(20% and 321% inches) in diameter and 450 millimeters (1734 
inches) in stroke. 

The auxiliary pump is likewise of the centrifugal type, with 
pipes 650 millimeters (25 inches) in diameter, a gyroscope 1,450 
millimeters (57 inches) in diameter, and an output of 2,500 
cubic meters (3,270 cubic yards) per hour, with 160 to 170 
revolutions per minute. This pump, as above mentioned, is 
operated by the propelling engine, and supplies the additional 
water for diluting the excavated material, either in the reser- 
voir of the rinsing pump or by swinging the pressure pipe 
around in the pontoon to be pumped empty. 

The suction pipe for pumping out the pontoon should be 
lowered into the material to be excavated as quickly as pos- 
sible, so that the suction head may, be covered with water and 
soil, the pump otherwise drawing in air and dropping the 
water. To prevent this, the suction pipe has been fitted with 
another additional water pipe, whence the water is thrown 
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THE SUCTION PIPES PUMPING OUT THE PONTOON. 


under high pressure into the material to be excavated, there 
producing an excavation into which the suction pipe drops. 
The drawing in of the rinsing pump is readily effected within 
about a minute by the aid of a substantial steam-head ejector. 
Above the pump reservoir, there has been arranged a knife 
grate for crushing the excavated material before its entering 
the rinsing pump; this grate is movable and is operated by a 
small steam engine. Such material or stones as are of exces- 
sive dimensions are left on the grate, whence they are readily 
removed. 

The warping engine above mentioned is a horizontal single- 
cylinder steam engine, operating by the aid of intermediate 
gearings and friction change gears. Two winches are on deck, 
one of which, with two chain drums, serves to effect the for- 
ward and backward motion, while the other winch, with its 
four drums, adjusts the dredge. The friction change gears 
are thrown in and out from the operator’s stand by the aid of 
ropes, the running-out chains being conveyed into rotary-chain 
boxes below deck. The traffic on the river Don being rather 
lively, the lateral warping chains are carried at a considerable 
depth below water through tubes in the hull, running across 
rollers and rotary chain pulleys, as shown in the section. —Two 
mechanically-driven capstans at the sides and a steam-operated 
winch on the stern deck of the dredge are used in readily and 
quickly hauling the pontoons. 

Two cylindrical boilers with return tubes, having an aggre- 
gate heating surface of 260 square meters (2,800 square feet), 
at 8% atmospheres (125 pounds per square inch) working 
pressure, readily supply the steam required for full operation. 
There is in addition a vertical auxiliary boiler with 12 square 
meters (129 square feet) heating surface, and 814 atmospheres 
working pressure for steam heating and night lighting. The 
boilers are controlled by the engine feed pump and two in- 
jectors. 

The operator’s stand contains all the levers and ropes re- 
quired for operating the winches, as well as a throttle valve in 
the steam pipe, a steam whistle and bell ropes, engine tele- 
graphs and speaking tubes, a pointer operated from the bucket- 
lifting gear, which at any moment records the actual depth of 


dredging. The operator thus has a full inspection of the whole 


mechanism from his elevated stand. 

In connection with the official trials carried out at the mouth 
of the river Don, as much as 450 cubic meters (588 cubic 
yards) per hour of the heavy soil was dredged with the use 
of only twelve buckets per minute. The dredge in normal 
operation, with fifteen buckets per minute, readily deals with 
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THE SUCTION PIPES LEAVING THE PONTOON. 


550 cubic meters (720 cubic yards) per hour. After lifting 
350 cubic meters (458 cubic yards) of heavy soil the dredge 
forced this to the shore, a distance of 500 meters (1,641 feet), 
under a head of 6 meters (19.7 feet). 

The average speed of the dredge in sailing from Sulina to 


CROSS SECTION THROUGH LADDER OPENING. 


Rostoff was about 7 knots, as against the stipulated speed of 5 
knots. All of the above performance figures are considerably 
in excess of those stipulated by contracts. 


Personal. 


Walter B. Snow, late and for many years publicity agent of 
the B. F. Sturtevant Company, has opened an office at 170 
Summer street, Boston, Mass., as a publicity engineer, along 
the lines of machinery and allied products, including the com- 
pilation of catalogues and other forms of technical writing. 
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THE STEAMSHIPS DELAWARE AND PAWNEE. 
BY CHARLES S. LINCH. 

The latest additions to the fleet of the Clyde Steamship Com- 
pany are the steamers Delaware and Pawnee. These two ships 
were built at the yard of the Harlan & Hollingsworth Cor- 
poration, Wilmington, Del., and are attracting a great deal of 
attention, due to their speed and economy. ‘They are built 
under the rules of the American Bureau of Shipping, twenty- 
year class. Like the other ships of the fleet they are rigged as 
two-masted schooners, having steel-pole masts with wooden 
topmasts. They are equipped with all the necessary appliances 
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The various designing numerals are as follows: Depth, 
25.25; half-girth, 40.67; half breadth, 20; transverse (sum of 
above three), 85.92; length, 250 (omitting propeller aperture) ; 
longitudinal and equipment numeral, 21,480. The ratio of 
length to depth is 9.9 to T. 

These ships are single bottom with two decks, the lower 
deck being of steel 13-pound plate, all fore and aft. The upper 
deck is steel amidships; the stringer, extending fore and aft 
from amidships, being 48 inches by 19 pounds to 36 inches by 
16 pounds. The ships are built with a flat keel and keelson, 
the keelson extending above floors, with rider plate on top. 
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MIDSHIP SECTION OF THE DELAWARE, 


for rapidity and ease in handling cargo. As both ships are 
identical the following description of one will apply to both: 
HULL. 
The main dimensions are as follows: 


Length between perpendiculars... 255 feet 9 inches. 


ILemeqn ONGE Alocodsccccoodcva0. 207i 
iBeanwanoldediemerr recreate 40 ~“ 

IDepyway smolleleal csadaooogo0cccu00c DU ae OL ie: 
IDS ERE sig bad OO DARA oO Ola co oe TiS epee: 
oadedisplacementenneeee cr nerr 2,840 tons 
Blockicoehicienteeerenrincnerir 0.65 
Prismatic coefficient ............ 0.724 

Area load-water plane........... 8,084 square feet. 
Area immersed midship section. . eos * 
Wrettedssuntaccaeepeeeeeeeeneene 13)072eee aI 


Tons per inch immersion at load- 
water plane 


83x 827 4 L 
244 at Ends 


SHOWING SCANTLINGS AND PLATING. 


The flat keel is 33 inches by 32 pounds for 3/5 length, reduced 
to 24 pounds at ends. The center keelson is 39% inches high, 
21 to 17 pounds, connected to floors, keel and rider plate by 
5 by 3%-inch by 13 to 11-pound angles. The rider plate 1s 
10%4 inches by 21 to 17 pounds. The floor stringers on each 
side of center keelson are 15 inches by 21 to 17 pounds. The 
center line keelson is carried fore and aft, and is rigidly con- 
nected to the stem. 

The stem is made in one piece, shaped to suit keel, and is 
of 914 by 2% inches rolled steel bar. The stern frame is a 
steel casting; propeller post, 4914 square inches sectional area; 
rudder post, 4014 square inches. The rudder is a steel cast- 
ing. The stock, of steel, has a diameter of 756 inches. The 
pintles are of wrought steel, 314 inches diameter, and are fitted 
with brass sleeves, working in lignum vite bushings. The 
weight of rudder is ented by a bearing built up inside of the 
hull. 
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The frames on the sides are channels, 6 by 3% inches by 15 
pounds amidships, spaced 24 inches centers. On the bottom 
are angles, 4 by 3% inches by 10.6 pounds; and at ends, angles 
5 by 3 inches by 10 pounds. Reverse frames, at ends, are 3% 
by 3-inch by 8-pound angles; under boilers and engine, 3% by 
3-inch by 8-pound double angles. The floors are 26 inches 
deep by 20 pounds amidships, flanged on top 3% inches. Under 
the engine they are 391% inches deep by 23 pounds, bracketed 
to frames. Under boilers the floors are 26 inches deep by 23 
pounds. 

There are four keelsons on each side in lower hold. The 
side keelsons are of 15-pound plate, fitted intercostal between 
frames, and fastened to shell with 3 by 3-inch by 7.2-pound 
angles, and double 5 by 3%4-inch by 13 to 11-pound angles on 
top of floor. The upper and lower keelsons have two 5 by 
3%4-inch by 13 to 11-pound angles back to back. 

The shell plating is of the raised and sunken type, with 
butts lapped, and solid liners at frames in wake of outside 
strake. The garboard strake is 23 pounds for % length and 21 
pounds at ends. The bottom plating is 21 pounds for %4 length, 
reduced to 17 pounds at ends. The bilge and side plating is 
19 pounds for % length, reduced to 15 pounds. The main 
sheer strake is 27 pounds for ¥%4 length, reduced to 20 pounds. 
Double plates are fitted forward for protection against damage 
by anchors, etc. The main deck beams are 9-inch by 27-pound 
channels; hatch beams, 10 inches by 30 pounds. Lower deck 
beams are 7-inch by 17.25-pound channels. Stanchions are 
fitted from keelson to lower hold beams, made up of 6 by 


i 
r= 
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by four athwartship watertight bulkheads, one at the fore peak, 
one at the forward end of the boiler room, one at the after end 
of engine room, and one at the after peak. There is a screen 
bulkhead between engine and boiler rooms. The shaft alley is 
built of 12-pound plates, amply stiffened by 3%4 by 3-inch by 
8-pound angles. There are two fresh-water tanks. 

The masts are 63 feet and 65 feet, respectively, above the 


4 bidelies/ 
Ss 
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isn) 
{ 
Rubbing piece 33x %~ 
‘fitted for about 70/0% 
from Stern Post. 
DETAIL OF THE KEEL AND CENTER KEELSON CONNECTIONS. 
deck. There are four cargo ports of the usual type for coast- 


wise steamers, which are 6 feet 6 inches by 9 feet 6 inches in 
the clear. The two cargo hatches on main deck are 16 by 12 
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THE GENERAL LAYOUT OF THE PROPELLER OF THE DELAWARE. 


34-inch by 15-pound double channels. The stanchions from 
lower deck to main deck beams are of 5 by 5-inch by 24-pound 
double channels. 

Bilge keels are fitted for a length of 84 feet, made up of 
10-inch by 20-pound plate, having 2 by t-inch half-round 
riveted to edge. The keels are secured to hull by 5 by 3-inch 
tees. 

The hold is laid with 3-inch yellow pine ceiling to upper 
turn of bilge. Cargo battens of 6 by 1!4-inch yellow pine are 
also fitted. The main deck is laid with 3 by 4-inch Oregon 
pine. 

The hull is divided into five watertight compartments, 


feet; those on lower deck being two of 12 by 14 feet, and 
two blind hatches of 12 by 8 feet and 8 by 12 feet, respectively. 
These ships are equipped with windlass outfit by the American 
Ship Windlass Company, Providence, R. I.; four Williamson 
double-drum, double-eye hoisters; one Williamson steam 
steering engine. All quarters for officers are finished in 
cypress ; the firemen’s and sailors’ quarters being on main deck. 

The equipment includes three stockless bower anchors, two 
of 3,600 pounds each, and one of 3,060 pounds. In addition, 
there are a stream anchor of 1,200 pounds and a 600-pound 
kedge. There are 255 fathoms of chain cable and 270 fathoms 
of hawsers and steel wire towline. 
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PROPELLING MACHINERY. 


Each ship is propelled by one main engine of the three- 
cylinder vertical inverted direct-acting triple-expansion type, 
with cylinders 19, 30 and 50 inches in diameter and a stroke of 
30 inches. The order of the cylinders beginning forward is: 
high-pressure, intermediate and low-pressure. The three 
cylinders are separate castings, being securely bolted together, 
with receivers formed by rectangular casings around the cylin- 
der barrels. The cylinders are supported in front on finished 
steel columns, and have the ordinary housing of box section in 
back. These housings are securely bolted to flanges cast on the 
condenser which forms part of the engine framing. 

The main valves for high and intermediate-pressure are of 
the single-ported piston type, one of 9% inches diameter for 
high-pressure and two of the same size for intermediate. The 
low-pressure has a double-ported slide valve, measuring 49 by 
317/16 inches. The valve gear is of the double-bar Stephen- 
son link sliding block type. The high-pressure ‘valve stem 
connects direct to its link block. The two stems of the inter- 
mediate pressure valves are secured to a cross-head, which in 
turn is connected to its link block. The low-pressure valve is 
fitted with a balance piston 8 inches in diameter. The main 
steam pipe has a diameter of 5% inches. 

The bed-plate is of deep box section, cast iron, in one piece, 
and has six main bearings. The main bearing boxes are of 
cast iron lined with white metal, and are arranged for water 


The piston and cross-head are secured to piston rod through 
taper ends with nuts. The reversing gear is handled by a 
reversing engine, having a bore of 10 inches and stroke of 17 
inches. The cut-off is adjustable by sliding cross-heads in 
reverse shaft arms. The piston rods have a diameter of 4% 
inches; the high-pressure tail rod of 3% inches. The connect- 
ing rods are 4% inches in diameter at the neck and 5% inches 
at the root, with a length between centers of 5 feet 7% inches. 

The crank shaft and crank pin have a diameter of 9% 
inches, the pin being 9% inches long between cheeks. The 
webs are 934 inches wide, with thicknesses of 6, 614 and 7% 
inches for the high-pressure, intermediate and low-pressure 
cranks. The thrust shaft, which has a length of 10 feet 11 
inches, is 914 inches in diameter through the thrust bearing 
and 9 inches at the ends. There are six collars, 16% inches in 
diameter and 1%4 inches thick, with a space of 44 inches 
between collars. The line shaft has a diameter of 9 inches, 
increased to 10!4 inches for the propeller shaft. All couplings 
are 1914 inches in diameter and 3 inches thick. 

The principal pumps have the following data, all expressed 
in inches: 


Diameter. Stroke. 
INSEE JID 56.03.0009 ds OU aboO000600 20 12 
INSEL UTI) coasoccooe0eadduonON 3% 12 
Bilge and sanitary pump........ Bp 12 
Circulating pump engine........ 6 8 
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THE TWO SINGLE-ENDED SCOTCH BOILERS ARE FITTED EACH WITH TWO CORRUGATED FURNACES. 


circulation. The beatings are 9 inches long for high-pressure, 
10% inches for intermediate, and 11 inches long for low-pres- 
sure. The thrust shoes are cast iron, lined with Parsons’ white 
brass. The whole thrust block is provided with water circula- 
tion. The engine is fitted with complete water and oil service. 

The condenser is of rectangular section, well ribbed and 
securely bolted to bed-plate, of which it forms a part. It 
contains 796 tubes, 34 inch in diameter, with an effective length 
of 12 feet 2 inches, and an overall length of 12 feet 4 inches. 
The cooling surface is 1,900 square feet. An auxiliary con- 
denser of 600 square feet cooling surface, with combined air 
and circulating pump, is provided. The pump dimensions are 
7 by 10 by 10 by 12 inches. 

The air, feed, bilge and sanitary pumps are driven direct 
from intermediate-pressure cross-head, through the medium of 
links in the ordinary manner. The high-pressure piston is 
fitted with a tail rod. The guides are of the all-around type, 
having large surface, and are cast hollow for water circulation. 
The cross-head is a steel block, 7 by 7 inches, having cast iron 
slippers lined with white metal front and back. The slippers 
are 10 inches long, with 10 inches width of bearing surface. 


The circulating pump is of the centrifugal type, with a. 
runner 28 inches in diameter. The various suction and dis- 
charge pipes have the following diameters in inches: 


Circulating pump, suction from bilge.......... 84 
Circulating pump, suction from sea............ 1034 
Circulating pump, discharge to condenser...... 1034* 
Donkey pump, discharge to condenser......... 434* 
Air pump, discharge to filter tank............. 54% 
Bilge pump suction...........-------++-+-++:> 24 


All other pumps are of Warren make, and comprise the 
following: One 414 by 234 by 4-inch sanitary; one 7% by 5 
by 8-inch auxiliary feed pump; one 12 by 8% by 10-inch 
donkey. A feed-water heater with by-pass is fitted in the main 
feed line. 

BOILERS. 


The steam generating plant consists of two single-ended 
Scotch boilers, designed for a working steam pressure of 175 
pounds per square inch gage. There is one smoke-pipe, having 
a diameter of 4 feet 6 inches and a height of 50 feet above 


* Discharge overboard has same diameter. 
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grates. There is provided a system of forced draft, designed 
by the Harlan & Hollingsworth Corporation. The principal 
dimensions of the boilers are; Diameter, inside, 12 feet 4 
inches; length, 10 feet 8 inches; thickness of shell, 1 1/16 
inches; shell rivets, 1% inches; rivet percentage of strength, 
95.5; plate is 81.7 percent. ; 

Each boiler is fitted with two 45-inch Morison suspension 
furnaces, 7 feet 8% inches long, each having its own com- 
bustion chamber. There are 280 2%4-inch tubes in ‘each boiler, 
made up as follows: Fifty wrought iron stay-tubes, No. 5 
B. W. G.; 230 wrought iron ordinary tubes, No. 9 B. W. G. 
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5.42, being 2 X 43.12 + 15.904. The designed evaporation of 
water is 240 pounds per square foot of grate per hour. Each 
boiler has one safety valve, 4% inches in diameter. 


PROPELLER, 


The one propeller is a right-hand true screw with four 
blades. It has a diameter of 12 feet 4 inches, with a hub of 
1.93 feet diameter. The pitch as designed was 12.3 feet; as 
cast it measures 12.25 feet. The helicoidal area is 44.76 square 
feet; projected area, 38.4 square feet; and disk area, 118.82 
square feet. The ratio of helicoidal area to disk area is 0.376; 


THE ENGINE OF THE CLYDE LINE STEAMSHIP DELAWARE. 


Each boiler has seventeen through stays 25£ inches diameter; 
eight 21%4-inch stays from front head to front wall of combus- 
tion chamber, and twenty-four double refined iron suspension 
stays, 1%4 by 2 inches. The grate surface in each boiler is 
43.12 square feet; heating surface, 1,651.6 square feet; with a 
ratio of heating surface to grate surface of 382 to 1. The 
area through tubes, 1,031 square inches, is equal to 25 square 
inches per square foot of grate, or a ratio of I to 5.76. The 
heating surface is made up as follows: 
Square Feet. 


Two hundred and eighty 2%-inch tubes... 1,316 
SSENU TIA COS MIA oko r Rte eee ee ee aL hots Shee 103.7 
Gombustionschambeteere erence ein 2507, 
* “TS ROMNE TEINS DEW Gn65 00000 bobo nooonoouEs 26.2 
Pabachboilenman. sais ae het ketene a HOET 


The ratio of grate surface to cross-section of smoke-pipe is 


of projected area to disk area, 0.323, and of projected area to 
helicoidal area, 0.857. The blade factor is 0.96, and thrust 
factor, 1.04. 

An analysis of the results of the trials of these two ships 
will appear in December. 


Foreign Commerce of the United States. 

During twélve months ending with December 31, 1906, the 
imports of the United States were the largest on record, 
aggregating no less than $1,320,6090,250 (£271,367,358). 
During the same year the exports of domestic merchandise 
amounted to $1,772,720,530 (£ 364,270,118), which figure was 
increased by re-exports of foreign imports to $1,798,247,043 
(£369,515,657). This, again, is the largest on record. The 
total foreign trade is thus seen to have been $3,118,857,193 
(£640,883,015) as compared with $2,806,135,345 (£576,622,- 
goo) for the year 1905, and $2,487,227,930 (£511,001,735) for 
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the year 1904. This tremendous commerce is carried on 
almost entirely by sea. The total imports carried across the 
border from Canada and Mexico amounted to $02,881,113 
(£109,085,814); while the exports carried across the borders 
in a similar manner amounted to $205,504,909 (£ 42,228,482). 
This leaves a total of $1,227,728,137 (£252,281,544) imported 
in ships, and $1,592,743,034 (£ 327,287,175) exported in ships. 

Of the imports, American steam and sailing vessels carried 
a total of $173,005,020 (£35,550,194), or 14.1 percent. Of the 
total exports, American steam and sailing vessels carried a 
total of $140,806,475 (£ 28,033,828), or 8.8 percent. All of the 
tremendous remainder, $2,506,659,676 (£515,084,607), was 
carried in vessels owned by foreigners, more than one-half of 
the grand total (51 percent) being carried in British ships, 
while German ships accounted for about 12% percent of the 
aggregate. This compares with a total of 11.1 percent for 
vessels flying the flag of the United States. 

The total tonnage movement in the foreign trade 
amounted to 35,642,398 tons entered, and 34,986,842 tons 
cleared; as compared with 32,521,236 and 32,343,072 tons, re- 
spectively, for 1905. 


The National Motor Boat and Engine Shows. 


There will be in the United States this winter three motor 
boat and engine shows under the auspices of the National 
Association of Engine and Boat Manufacturers, the American 
Association of Engine and Boat Manufacturers, and the New 
England Engine and Boat Association. It is stated that these 
three shows are the only ones recognized and supported by 
the three associations mentioned. 

The show in New York will take place at the Grand Central 
Palace, December 7 to 14, inclusive, and will be the first great 
motor-boat show strictly divorced from the minor and sport- 
ing features. The plan calls for 143 separate booths, or 
exhibits, varying in size from 16 by 4o feet to as small as 7 by 
10 feet, and scattered all over the main floor of the great build- 
ing. 

The Chicago show will be held at the Coliseum from Jan- 
uary I to 8, inclusive. The plan for this show indicates a 
total of 197 booths, varying in size from 14 by 25 feet down to 
8 by Io feet. 

The Boston show will be held in the Mechanics’ Building, 
from January 25 to February 1, inclusive, and covers three 
floors. The plan shows a total of 213 booths, varying in 
-size from 15 by 34 feet to 7 by 12 feet. 


Motor Boats in Central America. 


The use of gasoline (petrol) engines in motor boats in 
British Honduras is increasing rapidly. The first boat of the 
sort was installed in 1903, and was 25 feet long. It was 
‘successfully used in smooth water for towing logs and for 
other purposes. In 1906 there were about thirty boats afloat 
and building, and the number appeared to be rapidly in- 
creasing. The engines have been almost entirely of Ameri- 
can manufacture, and are said to have given splendid satis- 
faction. 

With no railroad, and with less than forty miles of wagon 
road, in the colony, freight charges to the interior settlements 
have been very high. The coast line is 200 miles long, and 
traffic has been handled by sailing sloops and schooners. 
For the many towns and villages upon the rivers reliance has 
been placed upon rowing, the service being very expensive, 
uncertain and, during certain seasons of the year, completely 
at a standstill. Motor boats are now taking up this work, 
and the stretch of 140 miles from Belize to The Cayo, which 
formerly required six days, now takes only thirty-six hours. 
A 48-foot 22-horsepower light-draft boat was started on this 
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route in June of 1906, and competition has resulted in very 
materially lowering all freight and passenger charges. A 
twin-screw gasoline-propelled vessel of American build has 
been substituted for the coast steamers connecting Belize and 
Corozal, and indications point to a steady and increasing use 
of this form of propulsion. 


Society of Naval Architects and Marine Engineers. 


The fifteenth general meeting of the Society of Naval Archi- 
tects and Marine Engineers will be held in assembly room 
No. 5, Engineering Societies building, November 21 and 22, 
1907. A list of the papers to be read during the meeting is 
given: 

1—An Experimental Investigation of Stream Lines Around 
Ships. By Naval Constructor D. W. Taylor, U. S.N. 

2—Some Experiments Upon the Effect of Longitudinal Dis- 
tribution of Displacement. By Professor H. C. Sadler. 

3.—Further Tactical Considerations of Warship Design. By 
Commander A. P. Niblack, U. S. N. 

4—Some Notes on Submarine Torpedo Boats. 
S. Chace. 

5.—Motor Boats for Naval Service. 
lS. Adams) Us S! IN: 

6.—High Speed Pleasure Motor Boats. By H. R. Sutphen. 

7—Motor Propelled Vessels and Notes on the Bermuda 
Race. By W. B. Stearns. 

&8—Two New Revenue Cutters for Special Purposes. By 
Captain) AWMcAllistermmUais Rai Gans: 

9.—Wooden Sailing Vessels (with particular reference to 
those built previous to the Ciwil War). By B. B. Crownin- 
shield. 

10.— By J. W. Powell. 

11.—Two Instances of Unusual Repairs. By Asst. Naval 
Constructor W. B. Ferguson, U. S. N. 

12.—Tests of a New Smoke Combustion System. By H. H. 
Thayer, Jr. ; 

13.—The Transportation of Refrigerated Meat to Panama. 
By Roland Allwork. 

14—Some Early History Regarding the Double Turreted 
Monitors of the Miantonomoh Class. By W. T. Powell. 

15.—T rials of the Governor Cobb. By Professor W. S. Le- 
land. 

16.—Appliances for Manipulating Life Boats on Sea Going 
Vessels. By Axel Welin. 

Attention should be directed to the unusual diversity of sub- 
jects. They can scarcely be grouped under four or five gen- 
eral headings, as has heretofore often been the case. The 
discussions should bring out much that is of great interest and 
value. 


By Mason 


By Naval Constructor 


Motor Boat Fishing. 


The United States consul at Stavanger, Iceland, reports 
that a complete revolution of the fisheries of Iceland is im- 
pending. Both the open boats and the sailing cutters show 
a tendency to disappear as fast as they are worn out, and no 
new vessels of this type are being built. In the future it is 
expected that the fishing will be done almost exclusively 
with motor boats and steam trawlers, which give a much 
better service and with a smaller crew. During the last two 
or three seasons nearly $250,000 (£50,000) has been ex- 
pended for motor boats, and the results have been so excel- 
lent that instances are on record where a boat, in the course 
of five months, has earned double its cost, in addition to 
giving the master and crew an income equal to what they 
had formerly been accustomed to receiving in an entire year. 
At Westmanna Islands there were only two motor boats in 
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1905, but these gave such good service that thirteen new ones 
have recently been purchased at a cost of about $25,000 
(£5,000). 

Still better results have been achieved by the trawlers. A 
small vessel of this type, owned by a company in Havnefjord, 
earned in 1906 such enormous profits that two new trawling 
companies have been organized in Reykjavik,.one of which is 
having a trawler built in England, while the other, which has 


carrying capacity of 12,000 bales of cotton. Some idea as to 


their size may be had when it is known that any one of these 
ships could carry the combined cargoes of the entire fleet of 
the company as it existed in 1874. 

The latest addition to the fleet is the City of Savannah, 
which was placed in service on Oct. 8, on which day she started 
on her maiden voyage to Savannah. 

The dimensions are: 


Length, 403 feet 3% inches; breadth, 


THE NEW STEAMER CITY OF SAVANNAH AFLOAT IN THE DELAWARE RIVER AFTER LAUNCHING. 


a capital of 100,000 kroners ($26,800 or £5,500), is buying one 
already built in England. It is anticipated that the purchase 
of new trawlers will in the near future increase so rapidly as 
to furnish in the course of five or ten years a good-sized Ice- 
landic trawling fleet. The main hindrance at the present is 
in the lack of local capital, but as the people learn to join 
their fortunes in companies, this will rapidly disappear. 


The New! Steamship City of Savannah. 
The Ocean Steamship Company (Savannah Line) was or- 
ganized in 1874, and to-day the fleet running between New 
York and Savannah is composed of the following modern steel 


49 feet; depth to hurricane deck, 35 feet; depth to main (or - 
spar) deck, 24 feet 4 inches; freight cargo capacity, 5,900 
tons; gross tonnage, 5,654. 

There are 58 first cabin staterooms, accommodating 116 
passengers; 12 intermediate staterooms for 36 passengers, and 
steerage accommodations for 60 passengers. The ship is lux- 
uriously fitted for passenger accommodation, there being two 
large rooms, with large double bed, sofa, writing desk and 
easy chairs, also a number of other rooms, with Pullman 
upper berths, arranged en suite with private bath, hot and cold, 
fresh and salt water. 

The ship was built by the Delaware River Iron Shipbuilding 


THE STEAMER CITY OF SAVANNAH AT THE MOMENT OF LAUNCHING. 


steamships: City of Savannah, City of Atlanta, City of Colum- 
bus, City of Macon and City of Memphis, each of which has a 


& Engine Works, Chester, Pa., and is scheduled to make the 
run from pier to pier in two days and fifteen hours. 
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Society of Naval Architects and Marine . Engineers. 

The papers to be read in November before this 
society are very divergent in scope and very important 
in character. In two cases the papers are derived from 
experimental investigations in model tanks, these being 
respectively an investigation of the stream lines around 
a ship in motion, and an investigation upon the effect 
of longitudinal distribution of displacement. Both of 
these papers should bring out a splendid discussion, 
and they will unquestionably be of much importance 
as an addition to our literature upon the subject of 
naval architecture. 

The subject of motor boats is taken up in three 
papers, and from three different points of view. One 
paper discusses these vessels with regard to their 
adaptability to naval service, and as such will follow a 
similar paper presented last year. The second motor 
boat paper discusses high-speed boats, and deals, there- 
fore; with the questions of powerful engines, long and 
easy lines and light scantlings, the latter involving a 
consideration of high tensile structural materials. The 
third paper takes up the subject of the healthy type of 
motor boat designed with adequate power for a good 
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speed at sea, but designed also for habitability 
under all atmospheric conditions, and for an endurance 
of several hundred miles in open water. These three 
divergent types of boats discussed in the three papers 
make a splendid résumé of the entire subject of motor 
boats and their propulsion, and will certainly call forth 
very much discussion in the meeting. 

Two of the papers are historical in character, one 
dealing with wooden sailing vessels of a period half a 
century past, and the other dealing with some of the 
earliest armored vessels in the United States Navy. 
The remaining papers are so scattered, with regard to 
the character of their contents, as to make it impossible 
to give them any general classification. There are 
papers on submarine boats; revenue cutters; tactical 
considerations of warship design; smoke combustion ; 
marine refrigeration; lifeboat manipulation; naval re- 
pairs, and last, but not least, the trial trip of a turbine- 
propelled steamer operating in the coastwise traffic of 
the United States. 

The entire list of papers is such as to be of interest 
and value, and most of them, coming as they do from 
men whose standing in the profession is very high, will 
give us much to think about, when they appear in print. 


A New Queen of the Seas. 

In our issue for October we made the by no means 
hazardous prediction that as soon as her machinery 
became a little more used to its work, the Lusitama 
would lower the Transatlantic record. As a matter 
of fact her first trip, which was made in five days and 
54 minutes, was the shortest in point of time of any 
similar trip which had ever been made. The distance 
which she covered, however, was 200 miles shorter 
than that made by the Deutschland in five days, 7 
hours and 39 minutes, and was 300 miles shorter than 
that made by the Kaiser Wilhelm II in five days, 11 
hours and 58 minutes. The average speed of the 
Lusitania on her first run figures out at 23.01 knots, 
as compared with 23.51 for the Deutschland on her trip 
above mentioned, and 23.58 for the Kaiser Wilhelm II. 
The best run for a single day on the first trip of the 
Lusitania was 593 nautical miles, as compared with 
564 in the run of the Kaiser Wilhelm II above men- 
tioned, and 549 for the Deutschland. On another trip, 
however, this last mentioned ship made 601 nautical 
miles, which, until the present month of October, was 
the world’s record. 

The second trip of the Lusitania, ending early on 
the morning of October 11, is the first one in which 
any ship has reached New York from Great Britain, or 
from any other part of Europe, in less than five days; 
the time from Daunt’s Rock, off Queenstown, to the 
Sandy Hook lightship, being four days, 19 hours and 
52 minutes. As the distance was 2,780 nautical miles, 
the average speed was 23.99 knots, which is seen to be 
a new record for the passage, eclipsing that of the 
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Kaiser Wilhelm II by 0.41 knot, and that of the 
Deutschland by 0.48 knot. Not only was the record 
for the entire passage broken, but the record for a 
single day’s run was broken twice, the second and third 
day’s runs having been respectively 608 and 617 nauti- 
cal miles. These were respectively at the rate of 24.32 
and 24.68 knots, assuming the length of the day, in- 
cluding time difference, to be exactly 25 hours. 

Under the conditions of the contract between the 
Cunard Line and the British Government, the Lusi- 
tama and Mauretania are required to make each year a 
certain number of voyages at an average speed of 244 
knots. It seems very probable that no difficulty will 
be experienced in this regard, after the ship has had a 
little more time to settle down to her regular, steady 
work. It will be recailed that on a 48-hour trial trip, 
in which she circumnavigated Ireland, a speed of more 
than 25 knots was maintained. If this can. be done for 
48 hours, it can be done, with very little diminution of 
average speed, for twice that length of time, and this 
would result in a record far better than has been the 
case up to date. A 25-knot trip, between the two points 
mentioned above where measurements are taken, would 
give a passage in four days, 15 hours and 12 minutes, 
which is 4 hours and 40 minutes better than the present 
record. A trip at the exact contract speed, and for the 
same route as that followed on the present trip, would 
require four days, 17 hours and 4 minutes, which again 
is 2 hours and 48 minutes better than the present 
record. 

Much discussion has been aroused by this ship, and 
some enthusiasts aver that she will eventually make a 
passage in four days. To show the absurdity of such 
an expectation, it is necessary merely to point out that 
this represents an average speed across the Atlantic 
of 28.96 knots, a speed which has not been approached 
by any vessel except of the torpedo boat type, and 
which is more than 3 knots in excess of the trial trip 
record of this ship. Those who are figuring on a trip 
in four days and 12 hours may possibly live to see their 
expectations verified, for this represents an average of 
but 25.74 knots. Even this figure, however, is very 
doubtful for this ship or her sister, although it is pos- 
sible that it may ultimately he reached by the one or 
the other. 


The Launching of Ships. 

One of the most critical periods in the life of a ship 
is comprised within the few seconds required for her to 
cut loose from the ways on which she has been built, 
and assume her natural and pre-ordained position, float- 
ing in the water. This period is one to which ship- 
builders look forward always with a certain amount of 
apprehension, not only because of the possibilities of 
accident of some sort which might mar the launching, 
but also because there is here some little opportunity 
for straining the structure of a ship in such a way as to 
cause very serious damage. 


Elaborate calculations are always entered into, in 
order to determine the various requirements such as the 
declivity of the launching ways, pressure of the ship 
upon each square foot of these ways, the proper size 
and position of the forward and after poppets forming 
the cradle which keeps the ship upright during the few 
seconds comprised within the period above mentioned, 
and various other features. Not the least important of 
these calculations is that which deals with the ability 
of the ship’s forefoot to sustain the strain imposed upon 
it at what is known as the pivoting point; that is, the 
point at which the after poppet leaves the ways, and 
the ship begins to be water-borne. At this point the 
entire structure revolves about the forefoot as a pivot, 
the after portion being buoyed up by the water to a 
greater and greater degree as the ship progresses down 
the ways, while the pressure upon the forefoot in- 
creases correspondingly during this period, until finally 
the buoyancy becomes sufficiently great to begin to 
relieve this pressure, and the ship is afloat. 

A recent launching witnessed by the writer went off 
beautifully, but there was a slight accident which might 
well have been magnified into a much greater one, and 
to which attention ought to be called. A hammer-head 
traveling crane, operating upon a trestle work of steel, 
was used to place material for the ship in question, and 
also for the ship in the next berth. The ship which 
was launched was of very great beam, and the clear- 
ance between a rubbing strip on her side and the sup- 
ports of the large crane in question was none too ample. 
It chanced that as the buoyancy of the water began to 
support the after end of the ship, the tide swung this 
end around to such an extent as to bring the rubbing 
strip into direct and somewhat violent contact with the 
supports of the crane. One of the vertical members of 
the latter was bent by the rubbing contact, which ex- 
tended over a distance of apparently 30 or 40 feet on 
the steamer. Beyond the slight bending given to this 
vertical member no harm resulted, but it might be 
pertinent to inquire what would have happened to the 
crowd beneath the crane, had the tide been considerably 
stronger than was the actual case? 

Despite the most careful calculations, mishaps fre- 
quently occur in connection with the launching of 
ships. It is only a few weeks ago that a vessel turned 
turtle on leaving the ways of an Italian shipyard. A 
number of years ago a much more serious accident of 
this same sort occurred on the Clyde, and a large num- 
ber of men who were at work in the interior of the 
ship were caught “like rats in a trap” and drowned. 
When the British battleship Albion was launched, the 
heavy wave thrown up by her impact with the water 
washed over a low wharf, and hundreds of persons 
were swept from the wharf into the water, several 
lives being lost. Every once in a while we hear of a 
man who is so unfortunate as to be caught beneath the 
ship as she starts on her initial plunge. 
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Progress of Naval Vessels 


The Bureau of Construction and Repair, Navy Department, 
reports under date of Sept. 10, 1907, the following percentage 


of completion of vessels building for the United States Navy: 
BATTLESHIPS. Aug. 1 | Sept. 1 
Tons. Knots 
Mississippi...... | 13,000 17 Wm. Cramp & Sons.. .-| 90.382 | 91.97 
IGEN s00q0ce0000 13,000 17 Wm. Cramp & Sons.. ..| 83.98 | 86.01 
New Hampshire. | 16,000 18 New York Shipbuilding Co. ..| 80.00 | 83.00 
South Carolina... | 16,000 184 | Wm. Cramp & Sons.. soo) I |) Cloe 
Michigan.......| 16,000 18% | New York Shipbuilding Co..:| 21.2 24. 
ARMORED CRUISERS. 
South Dakota...| 13,680 22a | UnionvlronaWorkssee Renee 98. 98.9 
North Carolina..| 14,500 22 Newport News Co...........| 86.84 | 88.99 
Montana........} 14,500 22 Newport News Co...........| 80. 82.58 
SCOUT CRUISERS. 
Chester......... 3,750 24 Bath Iron Works.. rool ttt, 88.72 
Birmingham 3,750 24 Fore River Shipbuilding | Com 82.9 87.75 
alemasrascnie ,750 24 Fore River Shipbuilding Co...| 82.67 | 86.57 
SUBMARINE TORPEDO BOATS. 
erate Len ter es — | Fore River Shipbuilding Co...| 99. 99. 
Viper.. Bae — — Fore River Shipbuilding Co...| 97. 99. 
Tarantula. | — — Fore River Shipbuilding Co...| 99. 99. 
‘Octopusteeneeee _— = Fore River Shipbuilding Co...| 97. 99. 


ENGINEERING SPECIALTIES. 


Stone’s Patent Bronzes. 


Apart from the question of price, manganese bronze is gen- 
erally conceded to be far ahead of all other metals or alloys 
for the construction of propellers. Twenty years ago this 


alloy was little known, as marine engineers were not then 
alive to the advantage to be gained from a propeller much 
thinner and lighter than one made of cast iron, and one that 
maintained at all times a sharp cutting edge and clean sur- 
face. As far back as 1885 Messrs. J. Stone & Company, Lim- 
ited, of Deptford, began an exhaustive series of tests and ex- 
periments, with the idea of providing a manganese alloy which 
would be superior to all others in point of strength and 
durability, at the same time being as little as possible electro 
active as regards the steel in the hull. That they have suc- 
ceeded in what they undertook is fully appreciated by marine 
engineers and naval authorities in-England and elsewhere. 
Recognizing the vast importance of the bronze trade in the 
United States, and fully alive to the advantages to be gained 
by placing a material on the market the character of which 
was beyond dispute, the Exeter Machine Works, of Pittston, 
Pa., has, through the agency of Mr. W. C. Wallace, of New 
York, who becomes engineer of the marine department, made 
arrangements with Messrs. Stone for the handling and pro- 
duction there of all their special mixtures of bronzes and 
bearing metals, as also the manufacture of their patent un- 
derline ash and clinker expeller and patent vertical motion 
windows, as fitted on the Lusitania and Mauretania. The re- 
sult of this arrangement is the placing at the disposal of the 


Exeter Machine Works of all Messrs. Stone’s vast experience, 
laboriously acquired during the last twenty years, as to mix- 
ing, handling and preparing the molds for castings of every 
description and weight, as also the knowledge of the proper 
furnace to use, and the temperature at which to run the 
metals, all which points are matters of vital importance if 
the best results are to be obtained. 

It is proposed to supply several grades of bronze, depend- 
ing on the purpose for which it is required, up to a maximum 
of five or six tons. The grade of most importance to marine 
engineers is Stone’s “No. 3” bronze, for propeller blades, 
which has a tensile strength as cast of over 78,000 pounds per 
square inch, an elastic limit of 39,000 pounds, and an elonga- 
tion of 25 percent in 2 inches. The propellers of the royal 
yacht Alexandra, described in September, are of this metal. 
Our illustration shows a stern tube, as fitted on a first-class 
cruiser of the British navy Another important grade is ‘‘No. 
4” bronze, especially suitable for forging or rolling into 
bars or plates suitable for pump rods, propeller shafts of auto 
boats and all work requiring a metal of great strength, to- 
gether with freedom from corrosion. This bronze, when cast 
in sand, has a tensile strength of over 80,000 pounds per 
square inch, an elastic limit of 66,000 pounds and an elonga- 
tion of 27 percent. This same bronze, when subjected to cold 


rolling, has its tensile strength increased to 100,800 pounds 
per square inch, and its elastic limit to 84,000 pounds, the per- 
centage of elongation in 2 inches being reduced to 10 percent, 
but when annealed after rolling the tensile strength becomes 
76,000 pounds to the square inch, with an elongation of 36 
percent. : 


Kewanee Flange Unions. 


These flange unions are made entirely of the highest grade 
malleable iron, excepting the brass seat, which is made prac- 
tically integral with the malleable part by the only method 
which experience has shown to be enduring. This construc- 


tion gives a very compact fitting, light in weight, and at the 
same time one that combines extreme strength with rigidity; 
there is no danger of breaking these malleable flanges in 
pulling the joints together. Cast-iron flanges, on the con- 
trary, are easily broken in coupling. 

The convex surface of malleable comes in contact with the 
concave surface of brass; this junction of hard and soft metals 
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insures a more perfect seat than could be obtained other- 
wise—it makes no difference whether the pipe alinement is 
straight or not. Each fitting is given a severe air-pressure 
test under water, and if not absolutely tight is rejected. 

The unions are made in black and galvanized by the West- 
ern Tube Company, Kewanee, Ill., in sizes from 1 inch to 
To inches. 


The Lancaster Metallic Packing. 


This packing, which is placed on the market by Lancaster & 
Tonge, Limited, Pendleton, Manchester, is designed for steam 
pressures up to 150 pounds per square inch, while for press- 
ures over this figure the packings are fitted in tandem in two 
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or more sections, as may be necessary. At the front of the 
casing are placed two washers forming a ball joint. Metallic 
blocks, lined with anti-friction metal, are placed inside this 
joint and pressed against the rods by wire springs which run 
entirely around them, forming a sort of constriction, and keep- 
ing the rod steam tight. The springs are made of square 
steel in halves, and may be screwed together at one point 
and hooked at another. The screwing allows of such adjust- 
ment in length as may be necessary, and also for adjustment 
in tension to suit different working pressures. 

_ It is claimed that these packings, which are simple, are per- 
fectly efficient and, if properly lubricated, will work with a 
minimum of friction. Their durability is shown by the fact 
that in some cases they have operated for upwards of ten 
years without sufficient wear to require renewal. All the 
working parts are interchangeable, and may readily be re- 
placed should occasion demand. 


Gaines Reversible Propellers. 


The illustration shows a three-bladed propeller with heavy 
wheel and worm control, for reversing, as supplied by the 
Gaines Reversible Propeller Company, Limited, Stonecutter 
street, London, E. C., to the Egyptian government for a 
small boat to be operated on the Nile. This arrangement 


makes it possible to adjust the propeller blades to any angle 
desired, and hence ‘to give the propeller any desired varia- 
tion of pitch, although, of course, it would not be possible 
to keep up best propeller efficiency with any considerable varia- 
tion of pitch. It is said that the device is so well contained 
as to be proof against getting out of order, and, as the me- 
chanical device of the wheel and worm gives a very heavy 
operating force, the control is easily effected. The speed of 
the boat can, to a certain extent, be regulated by this device 
without any necessity for altering the adjustment of the en- 
gine. 

The wheel is of polished gunmetal, the worm of phosphor 
bronze, and the standard a casting enameled dark blue. This 
device is supplied in a large variety of sizes. 


The Weir Monotype Air Pump. 


This air pump, put on the market by G. & J. Weir, Limited, 
Cathcart, Glasgow, represents the latest improvement in marine 
auxiliary machinery, and forms the culmination of a long 
series of experiments, and the successful development of a type 
of air pump which it has long been their endeavor to produce. 
To secure on a single direct-acting air pump the regular and 


478 


International Marine Engineering 


NOVEMBER, 1907. 


uniform working of the beam connected type, where the bal- 
ance of the movement is got from the inter-connection of the 
two rods, and to produce a design capable of dealing with the 
varying and peculiar character of the air pump load, was a 
difficult problem. Before putting it on the market, they have 
had the type fitted on a number of vessels, to obtain actual 
sea-going experience of its performance under all classes of 
conditions. The working, of the pumps has been carefully 
watched, with the result that they have been found to fulfil 
every requirement with reliability and efficiency. 

They are, therefore, supplied for any air pump service up 
to single units suitable for 6,000 horsepower. For units of 
power above this the adoption of the twin type is recommended, 
from commercial considerations, as economy in weight and 
space become less pronounced in the larger units. 

The designs of these pumps have been standardized for all 
classes of vessels, and the extra cost over air pumps driven 
from main engines is now such as to be fully counterbalanced 
by the numerous advantages gained. The advantages of the 
Monotype single air pump over the twin type are chiefly in 
respect to weight, space occupied, and lower cost, while it is 
at the same time as efficient and reliable. The twin type and 
Monotype designs cover practically the whole field of ordinary 
marine air pump requirements. 


A Sturtevant Ventilating Set. 


The motor-operated fan illustrated is placed on the market 
by the B. F. Sturtevant Company, Hyde Park, Mass., and is 
particularly fitted for marine work, as a small ventilating de- 
vice. It is made in two sizes, of which the smaller consists 
of a No. 00 Monogram fan and a motor of one-sixth brake 
horsepower. This motor is series wound, and, with a nominal 
speed of 3,500 revolutions per minute, will force 180 cubic 
feet of air against a pressure of 2 ounces. The motor is 


furnished usually for a voltage of 220, though it can be sup- 
plied for a lower pressure. It draws power at full load to the 
extent of 300 watts, or about 0.4 horsepower. The entire set 
weighs only 75 pounds, making it easily transportable. It has 
the advantage of being convertible, with the discharge in any 
direction, while the motor can be placed on either side of the 
fan. The motor is placed in a dust-proof case accessible by 
meatis of a swinging door. The air outlet has a diameter of 
234 inches. 

The larger size consists of a No. 0 Monogram blower in 
conjunction with a one-fourth brake horsepower motor. This 
delivers 425 cubic feet of air per minute at 2,200 revolutions 
under this load, and draws 320 watts, or 0.43 horsepower. 


TECHNICAL PUBLICATION. 
Laying Out for Boiler Makers. Size, 10 by 13 inches. 
Pages, 191. Illustrations, 432. New York, 1907: The Boiler 
Maker. Price, $4 (16/—). ’ 


This book, which is very largely reprinted from the pages of 


The Boiler Maker, has been compiled for the purpose of giving 
the practical man in the shop the information necessary to 
enable him to lay out in detail different jobs of boilers, tanks, 
stacks and irregular sheet metal work. While the work of 
laying out, as it is carried on in the boiler shop, requires con- 
siderable technical knowledge in addition to that gained by a 
practical mechanic in the course of his experience in the shop, 
yet a complete mastery of such subjects as geometry, me- 
chanics, and other branches of elementary mathematics, is by 
no means essential for the carrying out of the work. The 
practical application of certain of the principles involved in 
these subjects is, however, very important, and has been ex- 
plained in a practical way in connection with different jobs of 
laying out, which form a part of the every-day work in every 
boiler shop. 

The table of contents shows eight chapters, as follows: The 
Subject of Laying Out; Triangulation; How to Lay Out a 
Tubular Boiler; How to Lay Out a Locomotive Boiler; How 
to Lay Out a Scotch Boiler; Repairing Locomotive and Other 
Types of Boilers; The Layout and Construction of Steel 
Stacks ; and Miscellaneous Problems. The chapters taking up 
the detail layouts of different types of boilers give not only the 
methods for laying out the actual boiler, but also the rules for 
determining the size, shape and strength of the different parts. 
These computations are given in considerable detail in the 
case of the plain tubular boiler, because this involves prob- 
lems of a very general nature, which may be applied to most 
of the other types. 

The cuts, which, as above mentioned, are extremely numer- 
ous, are very clear and well chosen for the object in view, in- 
cluding, as they do, very many details in the way of line 
drawings, with occasional half tones for illustrating the va- 
rious types described. 


QUERIES AND ANSWERS. 


Questions concerning marine engineering will be answered 
by the Editor in this column. Each communication must bear 
the name and address of the writer. 


Q. 382.—I am in charge of two boilers of 100 horsepower each, one 
of which carries a pressure of 85 pounds per square inch and supplies 
steam for an engine; the other boiler carries a 60-pound pressure and 
supplies steam for dye tubs, wash vats, dry kiln, and for heating the 
factory. The boilers are supplied with water from one injector taking 
steam from the high-pressure boiler and feeding through the blow-off. 
Every six weeks the boilers are washed out and we get from the low- 
pressure boiler nearly a pail full of mud, while the high-pressure has 
only a handful. Why should one accumulate more mud Hit Be Osh 


A.—There seems to be no plausible reason for a greater de- 
posit of mud in the low-pressure boiler. The difference in 
temperature between the two is only twenty degrees, and 
there is no precipitation in the character of mud which would 
be more soluble at the higher temperature. It may be that 
certain other conditions not stated above enter into the ques- 
tion, such as a difference in circulation in the two boilers, in 
such a way that the mud would be deposited at different 
points, so that in the high-pressure boiler it may be gradu- 
ally accumulating at some point which has not yet come un- 
der observation. . Ij 1B, S: 


Q. 384.—Would you kindly give calculations showing how to arrive 
at sizes of cylinders for a triple expansion engine of a given horsepower, 
how to fix ratio of expansion, working pressure, etc.? Vo “as 


A.—The best way to illustrate this point is to go through 
the calculations for a definite horsepower. Let us assume 
that it is desired to design a triple expansion engine of 1,000 
horsepower, for the propulsion of a ship. General practice 
gives a total ratio of expansion for a triple expansion en- 
gine of this kind as about 10 or 11. Suppose we take it at 
t0.5, and consider that the expansion in the high-pressure cyl- 
inder, taking account of the amount of clearance and the point 
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of cut-off, is 11%4. This makes the ratio between high-press- 
ure and low-pressure piston areas equal to 10.5 + 1.5, or 7. 

The mean effective pressure for the whole engine is given 
by the usual expansion formula: 


poms (2 (1+ — log. r) ps) 


In this formula pm is the mean effective pressure referred 
to the low-pressure cylinder; pi is the initial steam pressure 
in the high-pressure cylinder; p» is the back pressure against 
the low-pressure piston, and is usually considered as about 
one pound higher than the condenser pressure; f is a factor 
taking account of the reduction in mean effective pressure 
occasioned by losses due to wire drawing and losses in passing 
from one cylinder to the next, as shown by the rounding off 
of the corners of the cards, etc.; (in triple expansion engines 
this factor is taken usually at from 60 to 70 percent; in the 
present instance, we will place it at 65 percent;) r isthe ratio 
of expansion throughout the whole engine. It should be re- 
membered that the pressures mentioned are absolute press- 
ures, Or pressures above a vacuum. This means that they 
are 14.7 pounds higher than the gage pressures. 

If we assume an initial absolute pressure of 150 pounds per 
square inch, and a back pressure of 4 pounds, the expression 
within the brackets becomes 


750 E Te AaQSQuy 
10.5 


)-4= 150 X 0.319 — 4 = 43.85 


Taking account of the card factor, our reduced mean 
effective pressure becomes 28.5 pounds per square inch. 
The formula for horsepower is: 


2pmL AN 
Efe aaa 
33,000 


where L is the length of the stroke in feet; A is the area of 
the low-pressure piston, and N is the number of strokes per 
minute. It should be noted that this latter is double the num- 
ber of revolutions. It will further be noted that 2LN is the 
piston speed in feet per minute, which may be assumed to be 


750. Using our horsepower equation, therefore, and inserting 
all known values, we have: 
750 X 28.5 x A 
1,000 = 
33,000 


Solving this equation for A, we obtain 1,542 square inches. 
This corresponds with a diameter of about 44% inches for the 
low-pressure cylinder. Our ratio between high-pressure and 
low-pressure was given above as 7. This would give the high- 
pressure cylinder an area of 220 square inches, corresponding 
with a diameter of 1634 inches. If we assume that the ratio 
of low-pressure to intermediate cylinder area is the same as 
the ratio between intermediate and high-pressure, this would 
give us an intermediate cylinder area of 583 square inches, 
corresponding with a diameter of 271% inches. 

We have yet to determine the length of stroke and number 
of revolutions per minute. It is not unusual to make the 
length of stroke about equal to the diameter of the interme- 
diate cylinder, say 27 inches, in which case the number of 
tevolutions per minute becomes 167. If, however, we make 
the stroke 30 inches, which would be quite usual for an engine 
of this size, the revolutions become 150 per minute. In any 
event, this latter figure would depend to some extent upon 
considerations of propeller design, ete. 

The piston speed varies greatly in different classes of engine. 
For a freighter, it is usually below 600 feet per minute, and 
may go as low as 450; for a torpedo boat, on the other hand, 
it is often above 1,000 feet per minute, and may reach 1,200. 
' The figure chosen should be appropriate to the service to be 


rendered. Of course, the higher the piston speed, the smaller 
the corresponding cylinders, and vice versa. 

Q. 385.—I have an auxiliary yacht with a 12-horsepower Leader 
engine. Not being able to tilt the engine or to put it in the middle of 
the cabin in order to get a direct lead of shaft, I have installed a uni- 
versal coupler, working on a 20-degree angle, which operates very un- 


satisfactorily. Would bevel gears, or some other method, give better 
results? W. B. B. 


A.—The universal joint in the shafting of motor boats is 
entirely feasible and practicable. Where these joints or 
couplings have failed it has been due to faulty design or poor 
installation, or both. A common fault is defective lubrica- 
tion. An angle of 20 degrees is rather unusual for the pro- 
peller shaft, and there would undoubtedly be a great loss in 
propulsive efficiency at this angle. This sort of device, how- 
ever, is used in the motor boat Skedaddle, where 175 horse- 
power is transmitted, and has given entire satisfaction. 

Gearing cannot be recommended, because the least deviation 
from the true alinement would cause it to break. Besides 
this, gearing is very noisy, and the friction in gears is im- 
mensely greater than in a universal joint or coupling. 
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SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 

American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, 
1D), CG; 


861,045. BOAT. WILLIAM J. NOLAN, ST. LOUIS, MO. 


Claim 1.—A boat comprising an outer hull and an inner hull, said inner 
hull mounted to move vertically with relation to the outer hull, and 


provided with yieldingly mounted rollers, and springs for holding the 
said rollers in contact with the outer hull. Four claims. 


861,134. VESSEL HULL. CAREY A. MANKER, PEARL, ILL., 
ASSIGNOR TO MANKER-HEAVNER NAVIGATION CO., OMA- 
HA, NEB., A CORPORATION OF ARIZONA. 


Abstract.—The main object of the invention is to provide a vessel hull 
which is so shaped that it will overcome the resistance of the water 
through which it travels, thereby enabling the vessel to be propelled 
with a minimum expenditure of power. The bow of the hull is pointed, 
and normally lies above the surface of the water, the bottom of the bow 
curving upwardly so that the bow of the hull will have a tendency to 
climb wp over the waves, and thereby tend to displace water down- 
wardly underneath the bottom of the hull, which is concaved trans- 


versely and preferably longitudinally, so as to provide longitudinally 


curved surfaces, which, as near as possible, express diagrammatically 
nature’s law of accelerated motion. The portion of the hull which is 
submerged in the water is of greatest beam adjacent the bow and thence 
diminishes gradually in width toward the stern of the hull. Three 
claims. 


861,478. STEERING MECHANISM FOR SHIPS. AUGUSTUS W. 
OTTIGNON, ST. LOUIS, MO. 

Abstract.—The invention relates to steering mechanisms for ships and 
has for its object to provide a supplemental steering mechanism to be 
carried by the ship, and to be used when the ordinary steering mechan- 
ism becomes disabled. 

Claim.—The combination of a circular buoyant steering member having 
one face convex and the other plane, a drag cable secured to the plane 
face of said member near the periphery thereof, and a controlling cable 
Pavan e, connection with said latter face at a plurality of points. One 
claim. 
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861,612. REVERSIBLE PROPELLER. ALBERT B. SHULTZ, 
BUFFALO, N. Y. 


Claim 2.—A reversible propeller comprising a hub having bearings, 
wrists journaled in said bearings, blades having screw shanks at their 
inner ends which engage with screw sockets in said wrists, a flange 
arranged at the base of each blade and having a curved slot which is 
provided at intervals with enlargements, a locking screw engaging said 
wrist, and having an oblong head arranged in said slot and adapted to 


engage its wide part with any one of said enlargements, a driving shaft 
connected with said hub, and means for adjusting said blades oper- 


atively connected with said wrists. Five claims. 


861,894. NAVIGABLE VESSEL. JAMES P. POOL, NEW YORK. 


Abstract.—The invention has for its object to provide vessels of im- 
proved stability in their course through or upon the supporting element, 
whereby and wherein the customary careenings, gyrations and oscilla- 
tions ot such vessels as at present constructed may be substantially 
overcome. A supporting member is provided, which rests directly upon 
or moves: through the supporting medium; a load-carrying member in- 
dependent of, but connected with the supporting member, and capable 
of movement relative to the supporting member; and a ballast or 
counterpoise member which is operatively connected with the load- 
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carrying member in such manner that it shall execute movements simul- 
taneously with those of the load-carrying member, and such as shall 
compensate for the careenings, gyrations and oscillations of said load- 
carrying member. Eleven claims. 


863,735. DEVICE FOR PREVENTING RACING OF MARINE 
ENGINES. ALEXANDER J. MACLEAN, NEW YORK. 


Claim.—1. In a device for preventing the racing of marine engines, a 
solenoid having a plurality of separate coils, means actuated by the core 
of said solenoid to control the action of the throttle valve to thereby 
govern the speed of the propeller, and means automatically actuated by 
the rise and fall of the vessel for energizing the coils of the solenoid. 
Four claims. 


863,747. COMBINED ICE AND WATER BOAT. JAMES A. NOR. 
TON, ODEBOLT, IA., ASSIGNOR TO PETER E. NORDELL, 
TRUSTEE, KIRON, IA. 


Claim.—1. The combination with a flat bottomed boat, a series of 
floats or hollow tubes.secured together upon which the boat is mounted, 
shoes secured underneath said floats for the protection of the floats, of 


endless chains run by sprocket wheels on each side of the boat, an 
engine for the operation of said sprocket wheels, paddles for the pro- 
pulsion of the boat pivotally secured to said chains, means for holding 
said paddles vertically rigid when in the water, and means for raising 
and lowering the sprocket wheels and adjusting the paddles with 
reference to the water. Two claims. 


British patents compiled by Edwards & Co., chartered patent 
agents and engineers, Chancery Lane Station Chambers, Lon- 
don, W. C. 

7,286. ELASTIC-FLUID TURBINES. AKTIESELSKABET ELL- 
ING COMPRESSOR CO., CHRISTIANIA, NORWAY. 


Relates to means for preventing suction disturbances in the neighbor- 
hood of those blades of a fractional supply turbine that have just left 
the inlet aperture. To allow a gradual retardation to take place in the 


velocity of the steam in those bladé channels that have just left the 
inlet aperture, auxiliary blades forming retardation channels are arranged 
at the forward side of the inlet and are connected by a passage with 
the wheel chamber. In a modification, a circulation passage with a 
collecting-plate connects the two sides of the wheel. The last inlet 
guide is cut away near to the wheel and one or more of the channels 
have shortened sides allowing a gradual mingling between the steam 
currents. The retardation channels may have only a single curved 
guide. In another modification, a sliding valve is used when the steam 
supply is small to cover some of the ordinary passages and make them 
act as retardation passages. Circulation passages may be connected to 
these ordinary passages. 


7,459. SHIPS. DRIVING GEAR FOR SCREW PROPELLERS. 
E. J. DUFF, LIVERPOOL. 


The engine drives a propeller shaft passing through a tunnel in the 
ship, and its rotative effect is augmented by utilizing the power which is 
in the head of water required to float the ship. Upon the same shaft 
as the prime mover is fitted a turbine or equivalent motor, driven by the 
head of water above the inlet. 
thereby give the forward propulsive thrust. Instead of the propellers, a 
rotary pump may be used. This arrangement may be duplicated with 
twin screws. In a modification, two screw propellers on separate shafts 
are driven by separate engines and turbines, the turbines discharging 
into a common tunnel provided with a rotary pump driven by a prime 
mover. 


8,268. SAFETY VALVES. J. 
SON &.CO., HUDDERSFIELD. 


A dead weight safety valve is constructed so that the load is lower 
than previously, and is preferably below the valve seat; the steam is 
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discharged into a dome above the outlet pipe; the weight holder is pro- 
vided with a central pivotal support which rests on the spindle; the 
weight holder and cover are connected by a central connection, and 
the valve spindle is shortened. In the form shown, the valve discharges 
into a cylindrical chamber in which the inlet is arranged, the steam 
escaping between the inlet and the chamber. The spindle is guided in 
its movements by an opening in the chamber. The weights are arranged 
on a holder. The holder and cover are so formed that the center of 
gravity of the load is below the valve seat. 


8,307. SHIPS’ BOATS. HULLS. M. BUTCHER, LEEDS. 


The sides of a ship or boat are continued for some distance below the 
bottom, which is approximately flat. A large body of water is thus 
inclosed, reducing the rolling and the liability to capsize. These ex- 
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tensions are made to meet at the stem of the vessel, and are carried 
around the stern only in skeleton form, leaving a large opening on 
each side. 


8,347. CAPSTANS. W. P. THOMPSON, LIVERPOOL. 


Comprises construction and arrangement of electrically operated 
capstan. In the center of the pedestal, which also forms the stator of 
the motor, is a pivot on which turns a drum firmly connected to the 
rotor by pins. The drum may be raised for inspection by a handle 
keyed to a screw having the pivot as its nut. The starting switch is. 
constructed to make and break suddenly without sparking, and inde- 
pendently of the speed of movement of the operator. On depression of 
the foot lever, the barrel is swung around by a spring, and the movable 
contact is moved until it reaches the fixed contacts. The switch is 
arranged in an oil chamber or casing. 


8,673. SHIPS. PROPELLING BY WATER JETS. K. J. A. 
ISAKSON, STOCKHOLM, SWEDEN. 


In boats having propelling machinery, which is not reversible, motion 
astern is obtained by means of water jet apparatus comprising a bent 
pipe open at each end. The pipe is penetrated by a number of chan- 


nels directed ahead, and may be fixed or revoluble. The driving me- 
dium is supplied by the pipe, and is controlled by a stop cock. The 
inlet end of the pipe is of broad section, with a rapidly widening open- 
ing. This apparatus is used in conjunction with screw propellers and 
paddle wheels for diminishing the speed of the vessel, or for com- 
pletely reversing its motion. 


Propellers eject the tail waters and 
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THE HAMBURG-AMERICAN STEAMER KRONPRINZESSIN CECILIE. 


BY F, 


The Kronprinzessin Cecilie was built by the Friedrich 
Krupp Aktiengesellschaft Germaniawerft, Kiel, Germany, the 
contract having been awarded this firm by the Hamburg- 
American Line in June, 1904. Her keel was laid Jan. 1, 1905; 
she was latinched Oct. 14, 1905; and was practically ready for 
sea Feb. 20, 1906, on which date she steamed from Kiel to 
Hamburg, the delivery taking place on Feb. 24. On March 14, 


C STERN OF THE SHIP, SHOWING ARRANGEMENT Of PROPELLERS 


she left Hamburg for her maiden trip to Vera Cruz and Tam- 
pico, where she arrived in April, having averaged on this 
voyage a speed of 14.41 knots. 

The ship has been built to the Germanischer Lloyd’s rules 
for the highest class roo + As L FE, and subjected to the 
Seeberufsgenossenschaft’s, to the Board of Trade’s and to the 
German and American laws, for the carriage of emigrants. 
She is rigged as a two-masted schooner, with derricks on both 
masts. Accommodation is provided .for 235. first class, 40 


Cc. 


GUENTHER, 


second class, and 914 third class passengers, which, with the 
crew of 200 men, make-an aggregate of 1,389 persons on- 
board when all accommodations are taken. The main di- 
mensions are: 


M. Ft. Ins. 
Length between perpendiculars.. 143.25 470 
IES GHIOIMS IDEN 5 cooso000000 Meas LOGO). 55 
AND WEB STRUTS. 
Depa, GONG cooncscccnssences TOO 3. iHkY 
Migr, GbE 2 occn000000080 Setiays 7.62 25 


Ratio—Length to beam, 8.545. 
Ratio—Length to depth, 14.278. 

Tonnage, gross register, 8,688. 

Net tonnage, 5,053. 

Displacement in tons, 14,350. 

Block coefficient of fineness, 0.777. 
Deadweight carrying capacity, tons, 7,380. 
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THE SMOKING ROOM IS LOCATED AT THE AFTER END OF THE PROMENADE DECK. 


The first-class accommodation on the upper deck, bridge 


rated. Four apartments, fitted as cabines-de-luxe, on the 
deck and promenade deck is luxuriously and beautifully deco- 


bridge and promenade decks, include sitting room, bedroom, 


A GENERAL VIEW OF THE SOCIAL HALL. 
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FIRST CABIN DINING SALOON, SEATING ABOUT TWO HUNDRED PASSENGERS. 


bath and toilet. The first-class dining room on the bridge deck | ornamented with carvings. The chairs are mahogany colored, 
‘ extends through the full width of the ship, and can accommo- and have ample space. Like all other apartments and cabins, 
date 190 persons. The sides are varnished and elaborately the dining saloon is heated by steam and lighted by electricity. 


4 CORNER OF THE MUSIC AND WRITING ROOM. 
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The galley, situated aft of the dining saloon, and all acces- 
sory accommodation, such as pantry, baker’s and butcher’s 
shops and refrigerating room, are all roomy and their fittings 
up to date. 

The social hall and music room are situated on the prom- 
enade deck, above the dining saloon. They are very spacious, 


tastefully and richly decorated, and well lighted by large 
The walls are varnished with cream white, 


square windows. 


white, varnished ceiling. Above this dining saloon are the 
second-class smoking room, with walls of smoked oak and a 
white polished ceiling, and the ladies’ drawing room. 

Other notable features of the ship are the breadth and size 
of the promenade deck; a specially well-fitted gymnasium; a 
very complete plant of telephones connecting most of the 
staterooms with the first-class pantry; a wireless telegraph 
outfit; a complete system of ventilation, by means of which the 


THE HAMBURG AMERICAN CRUISING STEAMER KRONPRINZESSIN CECILIE. 


decorated with gold, and fitted with painted panels represent- 
ing the home of the German crown princess. 

The first-class smoking room, which is aft of the engine 
hatch, on the same deck as the social hall, is a broad room 
with walls finished in smoked oak and hand carved. This 
room is fitted with leather upholstery and very simply deco- 
rated, so that the furniture may not retain much of the odors 
of tobacco. Incandescent lamps are provided, and day- 


air in all rooms is continually renewed; a great number of 
bathrooms, separate for passengers of all classes and the crew; 
great provision rooms, with a capacity of 11,018 cubic feet; 
and seven refrigerating rooms, with an aggregate capacity of 
9,394 cubic feet. 
THE HULL, 

The hull construction is entirely of best mild Siemens 

Martin steel, with a double bottom extending the full length 


THE KRONPRINZESSIN CECILIE LEAVING THE WAYS. 


light is admitted through large square windows and a sky- 
light opening in the center of the ceiling. 

The second-class staterooms are located on the upper deck 
and poop deck aft, and are finished in a style similar to the 
first-class accommodation, though less elaborately. The 
second-class dining saloon, which is on the upper deck aft, 
has partitions of polished maple with inlaid work, and a 


of the ship. The hull is divided by nine watertight bulkheads 
extending to the upper deck into ten watertight compart- 
ments; besides a chain-locker bulkhead, and two coal-bunker 
transverse bulkheads. There are 210 transverse frames, which 
stand square to the keel line, and are situated at the following 
spaces : 

Between frames 0 and 180, 27 9/16 inches. 
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A flat keel plate A, 15/16 inch thick, is fitted with a flat out- | HES te de I pece 10 Lbs. 
side doubling piece, measuring 27 3/16 by 13/16 inches. The {yoy _ sue i ABH, 9 134! 
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MIDSHIP SECTION, SHOWING SCANTLINGS. 


13/32 inch, and those from the bridge deck to the promenade 
deck measure 1% inch thick. Ice strengthening, 1 inch thick, 
is fitted forward for a distance of 45 feet from the bow, and 
extends from 24 inches below the light load-line to 24 inches 
above the deep-load waterline. 

The center line vertical keelson is 4 feet 7/16 inch deep and 
54 inch thick. The tank top consists of plates 7/16 inch thick 


Double Bottom in Engine Room 


tercostal angle 4 by 4 by 4 inches, connecting with side plating. 
Additional longitudinal stiffness is assured by stringer plates, 


in the cargo hold, with thickness increased to 9/16 inch in 
boiler room and I inch in engine room. Laps are double 
riveted. Margin plates are 4 inch thick. Three side stringers 
above the bilge consist of %-inch plates, each fitted with a con- 
tinuous angle-bar running along the channel framing and meas- 
uring 4 by 4 by % inches; a continuous angle-bar turned down 
over the inboard edge 8% by 3 9/16 by % inches, and an in- 


which on the main deck have a thickness of 13/16 inch, with 
the next strake of 5@ inch, and the balance of the steel deck 
15/32 inch thick. Stringer plates on the upper deck are 7% 
inch thick, and all other strakes on this deck have a thickness 
of 15/32 inch. On the bridge deck, which does not much con- 
tribute to the longitudinal strength, the stringer is 7/16 inch, 
the balance of the complete steel deck being 5/16 inch thick. 
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The promenade deck has a stringer plate 5/16 inch and a bal- 
ance of 7/32 inch in thickness. same size as for the main deck. For beams of three-fourths. 

On the main deck the stringer plate angle at inside edge of | the midship beam and over, the channels are of the size given 
frames is continuous, and measures 334 by 434 by % inches. above for the shorter channels on the main deck. Where the 
Intercostal angles of the same size connect the stringer to the beams are less than three-fourths the midship beam, the chan- 
shell plating. The same size intercostal angles connect the | nels are 6% by 13/32 by 3 9/16 by 19/32 inches. The short 
upper deck stringer plate to the shell plating, but the continu- beams alongside the hatches and casings are of this latter size. 
ous stringer angle at inside edge of frames is larger, being The beams on bridge deck are located on alternate frames, 
51% by 3% by 9/16 inches. On the bridge deck the continuous and are turned down at the end for fastening to the frames. 
stringer angle is 4 by 4 by 7/16 inches, while the inter- For the forecastle deck beams, these are channels 8 9/16 by 
costal angles are 3% by 3% by 11/32 inches. The frames end 15/32 by 334 by % inches; for bridge deck beams proper, there 
at the lower side of the promenade deck. On this deck the are tee bulbs 9 7/16 by 5% by 15/32 inches; for poop deck 


every frame, and fastened to the frames by gussets of the 
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AFTER HALF OF THE INBOARD PROFILE OF THE KRONPRINZESSIN CECILIE, SHOWING MACHINERY LAYOUT. 
angle connecting the stringer to the side plating measures beams there are bulb angles 8 9/16 by 3% by 9/16 inches. On 
34 by 3% by 11/32 inches, while an inner angle, forming with the promenade deck, bulb angle beams measuring 77% by 33%. 
the outer a waterway 12 inches wide, measures 24%4 by 2% by by % inches are located on alternate frames. On the boat 
9/32 inches, and is backed up against the wood deck sheath- deck, bulb angle beams 6% by 3 by 7/16 inches are located! 
ing. On the boat deck a similar 12-inch waterway is formed on alternate frames. ; 
by an upper stringer angle 34 by 3% by 5/16 inches, connect- Web frames are fitted at intervals of from four to six frame 
ing to a vertical tie plate 1934 inches by 16 pounds; and an ~ spaces, between the collision bulkhead and the after end of 
angle 21%4 by 2%4 by % inches, backing up against the wood hold No. 4, being omitted, of course, where ’thwartship bulk- 
deck. ; heads take their place. These frames consist of plates 21% 
On the main deck, channel beams are placed at every frame. inches by 20 pounds, cut by the three regular side stringers,. 
Where the length of the beam is as much as three-fourths the | which run continuously. Besides the continuous angles, which 
midship beam, these measure 77 by 7/16 by 3 9/16 by % these stringers carry throughout the length of the vessel, and. 
inches. For the shorter beams, the channels measure 7% by the intercostal angles against the side plating, there are fitted 
13/32 by 3 9/16 by 3% inches. At the side of hatchways and at each junction of a side stringer and a web frame, diamond 
engine and boiler casings the smaller size is used. At the ends plates measuring 36% by 29 inches by 20 pounds. At the inner: 
of hatchways, on main and upper decks, are channels 1134 by edge of the web frame are located double angles intercostal 
19/32 by 4 by %.inches. Each of these beams is fastened to between the stringers, and measuring 4 by 4 by ¥% inches. 
the corresponding frame by a gusset plate measuring 18 by Cylindrical pipe stanchions, 514 inches in diameter and reach- 
18 inches by 16 pounds, which is increased on the beams at ing from the double bottom to the main deck, are fitted on al- 
side of hatches to 20% by 20% by 24 pounds. In way of web  ternate frames in the after part of the ship, their place being 
frames these plates are 1934 by 10934 inches by 18 pounds. taken forward by a steel center line bulkhead, varying in thick- 
The beams on the upper deck are also channels located at ness from 10 to 14% pounds. Between the main deck and the 
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upper deck are cylindrical stanchions on alternate frames and 
measuring 34 inches in diameter. Alongside hatches these 
stanchions, both below and above the main deck, are of the 
same size as otherwise, but they are placed at the side of the 
hatch in each case, instead of on the center line. Side 
stanchions of the same sizes are located about half way be- 
tween the center line and the side of the ship, and are spaced 
on every four frames, both below and above the main deck; 
alongside the hatches these are spaced on alternate frames. 
A channel stringer under the main deck beams and alongside 
the side stanchions measures 77% by 7/16 by 3 9/16 by 4% inches, 
and is continuous. The center line stanchions below the main 


are single and of the same size. Connection to the margin 
plate is the same as in the cargo spaces. 

Under the engine room the double bottom is deeper than 
elsewhere and has heavier tank top plates. Another difference 
is that these plates have butt joints with butt straps on 
top, instead of the lap joints prevailing elsewhere. The floors 
are connected as before to the sister keelsons by vertical 
flanges on the floors themselves. The transverse angles 


along the top of floors measure 5% by 4 by % inches. Light- 
ening holes, 24 inches in diameter, are fitted in the floors under 
In the boiler room 

In the holds they 


the engine room in each compartment. 
these holes are elliptical, 20 by 24 inches. 
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deck carry along their tops a channel of this same size, and 
they are located alternately to port and starboard of this 
channel, as shown in the drawing of the midship section. 

The fore-and-aft center line bulkhead is constructed of steel 
plates, which have a thickness, between upper and main decks, 
of 10 and 11 pounds per square foot; between main and tween 
decks, of 11 and 13 pounds; between ’tween decks and tank 
top, of 13 and 16 pounds. The upper portion is stiffened by 
angles 4% by 2 9/16 by % inches; the central portion by 
angles 6 11/16 by 3 by 7/16 inches, and the lower portion by 
channels 10% by 3% by 334 by 5% inches. 

In the double bottom the floors are flanged 4 inches at both 
top and ends for connection to the sister keelsons and to the 
tank top. Connection to the margin plate is made inside by 
an angle 4 by 4 by % inches, with double angles outside. 
Single angles of this same size run fore and aft at the upper 
and lower sides of the sister keelsons. The floor plates are 
connected to the center vertical keelson by double angles of 
this size. In the boiler room the sister keelsons are located 
only half as far apart as in the holds. They are flanged at 
sides only, being connected to the tank top by double angles 
4 by 4 by % inches. The fore-and-aft angles at top and bottom 


are the same size as under the engine room, but are located 
two in each compartment. 

The double bottom, which measures 4 feet deep in the center 
of the ship, is subdivided into nine watertight compartments, 
with a total capacity for ballast, feed and drinking water of 
1,345 tons. In addition to this, two tanks for fresh water are 
fitted in the engine room, with a capacity of 40 tons, making 
the total possible water supply of the ship 1,385 tons. 

Coal bunkers are arranged in the hold and on main deck 
for a normal coal supply of 1,419 tons, which amount may be 
increased by reserve bunkers with a capacity of 572 tons. 

The stern post is made of cast steel, properly riveted and 
secured to the outside plating and to the flat keel plating. Its 
lugs for taking the rudder pintles are bushed with lignum 
vitae. The brackets are joined with the stern post by scarfs 
and connected with the outside plating in a thoroughly sub- 
stantial manner. These brackets form the aftermost margin 
of the bossing, allow the water to run off smoothly without 
forming eddies, and add little or nothing, in passing through 
the water, to the vessel’s resistance. The stern post weighs 
52,900 pounds. 


The rudder is of wrought iron. The main piece, which has 
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a diameter of 12 19/32 inches on the upper end, is a forged 
shaft, tapered towards the heel, and jointed to a separate head. 
It is turned parallel in way of the arms, which are very ac- 
curately bored, shrunk on and secured against rotation by a 


key. A longitudinal groove, which takes the edge of the 
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The weight of the rudder, 


has an area of 147.46 square feet. 
complete, is 40,311 pounds. 

The deck spacing from top of beam to top of beam measures 
8 feet from main deck to upper deck, and the same from upper 
deck to bridge deck. From bridge deck to promenade deck it 
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DETAILS OF THE STERN POST, RUDDER POST, RUDDER AND PINTLES. 


plate, serves as key-way for the arms. These, six in number, 
and situated at intervals of 52 inches, have a height of 12 
inches. A horizontal coupling is situated above the waterline, 
so that the rudder can be dismounted without docking or un- 
loading the ship. The rudder plate is 114 inches thick, and 


is 9 feet, and from promenade deck to boat deck 8 feet. Wood 
deck planking is fitted on the upper, bridge, promenade and 
boat decks, being 5 by 3-inch Oregon pine on the upper deck; 
5 by 3-inch Oregon pine in superstructures, and teak of the 
same size outside on the bridge deck. On the promenade and 


2 
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boat: decks are 2!4-inch Oregon pine in superstructures and 
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French government amounting to 140 francs (£5-11/, or 
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BODY PLAN OF THE KRONPRINZESSIN 


. 


$27.02) per gross ton register, and 26744 francs (£10-13-5, 
or $51.63) per ton of machinery. 
The steamer has the following dimensions: 


. Meters. Feet. 
Pextremenlengthmeneeeree oer riecrerre 122.1 401 
Length between perpendiculars.......... 116.38 382 
TEXtremembDeainpe eae ee cee 13.9 45.6 
Depth to promenade deck ..-........... 11.25 37 
ID rATE IME ATY AAs reco aeiere ete retele atelsvare 5.4 17.7 
ID WEEE ht oneMoeraa ar to wcio uate ees 6.2 20.35 


The displacement, fully loaded, is 4,600 tons, the expected 
speed with 10,000 horsepower furnished by Parsons turbines 
being 20 knots. The cubic capacity available for cargo is 


CECILIE, SHOWING DOUBLE BOTTOM. 


1,600 cubic meters (56,600 cubic feet, or 1,415 register tons). 
The volume of the bunkers is 400 cubic meters, this being 
equivalent to a stowage of 329 tons of coal. 

The hull is built of Siemens-Martin steel, with a double 
bottom running from bow to stern and divided into cellular 
compartments. There are twelve watertight compartments 
separated by watertight bulkheads and pierced by watertight 
doors, which may be closed from the navigating bridge in 
about twenty seconds. There are three complete decks run- 
ning from end to end, while above the spar deck are the 
promenade deck and the boat deck, and above the latter are 
the quarters for the officers and the navigating bridge. The 
accommodations for passengers and crew are on the main, 


LAUNCHING OF THE CHARLES ROUX, THE FIRST 


FRENCH TURBINE-PROPELLED STEAMER. 
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spar and promenade decks, the crew’s quarters, with petty 
officers’ rooms and infirmary, being, as usual, forward, while 
aft are the quarters for third class passengers. The engineers 
and firemen are located in) way of the engines, while the gal- 
leys are around the funnels. 

The central part of the ship has been devoted to the first 
and second class passengers, the first class having a large 
drawing room with piano, a ladies’ room, writing room and 
smoking room. Below the drawing room is the dining saloon, 
which seats 110, and is fitted with small tables seating from 
two to ten persons each. The furnishings are of Louis XVI. 
style. The first class staterooms are very luxurious, with 
furnishings of ash and sycamore. The one cabine de luxe is 
just aft of the drawing room, and includes parlor, bedroom 
and bath. 

The second class passengers are located further aft, and have 
at their disposal a drawing room and smoking room on the 
promenade deck, and a dining room on the spar deck, seating 
60. All their cabins are well fitted up, none having more than 
three beds, while many have only two. 

All cabins of both classes are lighted by electricity, with 
ventilation and heating on up-to-date lines. Heating is by 
low-pressure steam, a temperature of 18 degrees Centigrade 
(6434 degrees Fahrenheit) being easily maintained. In the 
first class drawing room and some other compartments are 
fitted electric heaters. Ventilation is aided by electric fans, 
each passenger being able to regulate matters in his own state- 


room to suit himself. The light ports are of the Stone patent 
ventilating type. The bathrooms are supplied with hot and 
cold water. 

The two cargo holds and the baggage room are fitted with 
winches of from 2% to 3 tons effective lifting power, operated 
by electricity. Aft on the spar deck is a special compartment 
for the stowage of motor cars, which in winter are carried in 
large numbers from France to Algeria. 

The main engines consist of five Parsons turbines operating 
three shafts. Two of the turbines are fitted for moving astern, 
these being on the outboard shafts, while each shaft has one 
ahead turbine. At full speed the revolutions will be 440 per 
minute, and the crossing from Marseilles to Algiers is ex- 
pected to occupy about twenty hours. The propellers have a 
diameter of 1.9 meters (6 feet 3 inches) and a pitch of 1.7 
meters (5 feet 7 inches), the pitch ratio being thus 0.895. 

Steam is supplied by eight single-ended Scotch boilers, 11 
feet 2 inches in length and 12 feet 10 inches in diameter, with 
four fire rooms. The working pressure is 11 kilograms per 
square centimeter (157 pounds per square inch). The total 
grate surface is 57 square meters (614 square feet), while the 
heating surface is 2,200 square meters (23,690 square feet). 
The ratio is thus 38.6 to 1. Howden’s forced draft system is 
fitted. 

Two dynamos driven by steam turbines supply current for 
900 electric lights, besides the electric fans and winches. The 
ship is supplied with steel lifeboats hoisted by electric winches 


STERN, JUST BEFORE LAUNCHING. 
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and supplied with Welin quadrant davits, which makes it pos- NOTES ON BOAT AND ANCHOR,CRANES. II. 
sible to launch them in forty seconds with the use of only four The remaining drawings show details of electrically operated 
men. cranes for the handling of boats and anchors on warships. 


The total passenger complement is 205 first class, 70 second They represent practice covering the last eight or ten years, 
class and 54 third class, making an aggregate of 239. The and are given in considerable detail. 
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DETAILS OF STEP FOR BOAT CRANE OF UNITED STATES BATTLESHIP OHIO. 


crew includes 10 officers, 18 seamen, 56 in the engineering de- The step for the boat crane of the battleship Ofio is shown 
partment and 26 in the steward’s department, making a total in the first drawing, it being similar to those previously de- 
of 110. scribed. The roller path has an outside radius of 15 inches, 
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the rollers being 6 inches long, The roller diameters are 4 
and 2.4 inches, respectively, outside and inside. The foot of 
the crane, and the bearing on which it operates, are of cast 
steel. The dimensions are given in the drawing. 

An anchor crane for a battleship is shown in another draw- 


16,500-pound anchor and 25£-inch chain on the armored 
cruiser California. The weight of this crane complete is 
11,396 pounds. Of this amount, the largest item is the stock, 
which weighs 4,293 pounds, and is of wrought steel, 15 
inches in diameter at the head, tapering to 8 inches at the 
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DETAILS OF ANCHOR CRANE FOR BATTLESHIP, 


ing. The total weight is 11,177 pounds, of which the spindle 
or stock accounts for 4,080; the spreader_casting for 3,030; 
the jib for 1,850 and the tie rods for 658 pounds; smaller 
items making up the total. The radius of action of this 
crane is 12 feet Ir inches. The spindle is carried down into 
a steel casting on the gun deck, and is fitted at the end with 
a hard nickel steel spherical piece registering upon a similar 
one, reversed in position. 

Another drawing shows a crane designed for handling a 
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UNITED STATES NAVY. 


foot, where it is stepped into a bearing of cast steel on the 
gun deck. The jib weighs 2,532 pounds, the spreader, 2,245 
pounds, and the tie rods, 751 pounds. Smaller items make 
up the total. The stress per square inch in the tie rods is 
figured at 4,800 pounds, the total tension being 57,000 pounds. 
Three hoisting shackles are fitted to the jib, the outer being 
at a radius of 12 feet 9 inches, and being swung 14 feet 9 
inches above the lower face of the spreader. The second 
shackle is 13 feet 3 inches above the spreader, and 11 feet 
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3 inches from the axis. The stress in the jib just beyond the 
connection of the tie rod is estimated at 8,330 pounds per 
square inch when there is a load of 40,000 pounds on the 
outer shackle. The stress per square inch on the pivoting 
point in the lower section of the jib is estimated at 8,554 
pounds, the total compression being 94,000 pounds. At sec- 
tion A of the spreader the stress is 2,720 pounds per square 
inch. The length of tie rods is 16 feet 6% inches. Addi- 
tional support is furnished by means of a 3%-inch wire rope 
passing over a brace, the whole forming a sort of hogging 
girder. The spreader, of cast steel, is shrunk on the stock. 
Another drawing shows the head casting, sheaves and hook 
for the boat crane of the battleship Ohio. The two sheaves 
are both alike, of cast iron, with a pitch diameter of 30 inches 
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SARTO shave wereyste sla neisene ee ave 8 tons per day 
TORKNOES asters re otis Sater ohetoe hes 16 tons per day 
TOK OLSE Rea savas, srto eter Poosin hove 32 tons per day 
TAVKTOUS Nay wvap oven sns cieksieveisere alain cke 64 tons per day 
TOVKNOLS seyoiersie evens Rig lanier 128 tons per day 
TOKMOUS ryveraie scion cae remsseieet 250 tons per day 
Ao) ISOS Gold Ono Bone Oa OmaS 512 tons per day 


“But after 20 knots the coal consumption per extra 2 knots. 
does not increase in a ‘just double’ ratio. Thus 22 knots 
would not require something like 1,024 tons. Due to the laws 
of velocity, momentum obtained, vacuo, suction, etc., after 20 
knots the coal consumption per extra 2 knots can. safely be 
said to ‘progressively decrease.’ So, in round figures, con- 
tinue the above table, always adding the inverse ratio (starting 
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“On her recent westward trip across the Atlantic, which —¥*- ole x Gun Decky 


ended at Sandy Hook on the night of Thursday, Oct. 10, the 
Lusitania broke all speed records, both as regards time of 
passage, average speed throughout the trip, and number of 
miles run in a single day. The average speed was almost 
exactly 24 knots. This great speed record was attained by 
the use of an immense coal consumption, some goo tons a 
day. * * * What will a 30-knot liner burn? In the Coal 
Trade Journal several years ago appeared a brief table which 
is worth repeating here, showing in round figures the con- 
sumption per increase of knotage up to 20 knots, as follows: 
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ANCHOR CRANE FOR ARMORED CRUISER CALIFORNIA. 


with 50 percent increase) to the 20-knot, 512-ton rate, as 
follows: 


22K OLSHMTA aE ae GR ete 768 tons per day 
DAGKEM OLS Rectovatrersiers chavarees vo iaias 896 tons per day 
Foy STOLE wo pup aomelicas dabearh 960 tons per day 
AS} lanOlsicd cemined H po SO Ore ene 992 tons per day 
SON ard octagon wide oor een 1,008 tons per day 
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“Or, say, with allowances for contrivances, 1,000 tons in 
general figures for a 30-knot Atlantic racer. The value of this 
calculation is verified by the statement in the first paragraph, 
that the Lusitania, running at an average of 24 knots, has to 
use coal at the rate of at least coo tons a day.” 

F. E. SAwarp, in Iron Age. 


EDITOR'S COMMENT, 


The above method of computation is entirely incorrect, and 
is not a little misleading, particularly to those whose training 
has not been along the special line of marine propulsion, and 
who, therefore, are unable to check the figures and to discover 
the errors. It is a little difficult to make proper correction 
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DETAILS OF BOAT CRANE FOR BATTLESHIP OHIO. 


of this matter, because there is little information given for use 
as a basis from which deductions can be made. If the first 
section of the table is intended to apply to different speeds for 
one and the same ship, it is absolutely incorrect, and wholly 
unreliable. If it is intended to apply to different ships, in- 
creasing in size as the speeds increase, it may or may not be 
correct, according to whether or not the sizes of vessels are 
properly chosen. In any event, no information is given as 
to what these sizes are, and in the absence of such it is fair to 
assume that the figures were intended for vessels all of the 
same size and design. The second section of the table is much 
more incorrect than is the first, because the asumption is there 
made that the coal consumption of vessels at speeds above 20 
knots will increase at an inverse ratio. This is very far from 
the case, as will be shown hereafter. 

In general, the fuel consumption of a vessel does not vary 
much per indicated horsepower per hour for different powers 
and speeds. There is a considerable variation at extreme 
speeds in either direction, but for a vessel designed for 20 
knots and upwards, the variation between 12 and 20 knots 
would be slight. The horsepower required for the propulsion 


of such a vessel at these varying speeds would increase about 
as the cube of the speed, the index of the power being greater 
usually as the speeds approach the maximum possible for the 
design. This being the case, the coal consumption would also 
increase about as the cube of the speed, and, in the absence of 
definite information to the contrary, we have constructed a 
table similar to the foregoing, and based on the ship at 20 
knots with a coal consumption of 512 tons per day. 

A consumption of 512 tons per day is equivalent to 47,787 
pounds per hour, and, as a steamer with good economy will 
use about 1.5 pounds of coal per horsepower per hour, the 
horsepower of this steamer figures out at 31,858. Assuming 
the vessel to have easy lines and to be designed for a high 
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speed, we will figure out her displacement from the formula 
H K ; 


, where D is the displacement in tons; H is the 
VF 

horsepower; V is the speed in knots, and K is a coefficient 
used for designing purposes, and known as the Admiralty 
coefficient. This coefficient is not constant, but for moderate 
results it is nearly enough so for our purposes. For the ship 
in question we will assume it to be 250. On this basis, D be- 
comes 31,435 tons, which is somewhat below the displacement 
of the Lusitania at sea. 


Knots. Horsepower. Tons Per Day 

8 2,039 33 
10 3,982 64 
12 6,881 IIT 
14 10,927 176 
16 16,311 262 
18 23,225 373 
20 31,858 512 
22 42,403 681 
24 55,051 885 
26 69,992 1,125 
28 87,418 1,405 
30 107,521 1,728 


Our table is constructed for both the lower speeds and the 
higher speeds, on the assumption that both the horsepower and 
the coal consumption vary as the cube of the speed. As 
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explained above, this assumption is not entirely tenable, but it 
is the best at hand. It will be seen that the consumption at 
24 knots is given in the original table at 896 tons per day, and 
in our table at 885 tons. For the purposes of comparison, 
these figures are practically identical, and both are close 
enough to the reputed coal consumption of the Lusitania at 
24 knots to furnish some sort of proof as to their correct- 
ness. For 22 knots, however, the original table shows a con- 
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THE STEAMSHIPS DELAWARE AND PAWNEE. II. 
BY CHARLES Ss. LINCH. 

The valve diagrams of the Delaware are made from an ec- 
centricity of 234 inches for each cylinder, with a corresponding 
valve travel of 5% inches, the cylinder diameters being respec- 
tively 19, 30 and 50 inches, with a stroke of 30 inches. The 
high-pressure cylinder has one 9%-inch piston valve; the in- 
termediate-pressure, two 94-inch piston valves; the low- 
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INDICATOR CARDS AND COMBINED CARDS FROM ENGINE OF THE CLYDE LINE STEAMSHIP DELAWARE, 


sumption almost 100 tons per day greater than does our table, 
while for 26 knots the original table is 165 tons below ours, 
and for 30 knots, nearly 700 tons too small. It is needless to 
say that the computations from which the original tables were 
made started on entirely wrong assumptions and achieved 
totally erroneous results. 


pressure, one double-ported slide valve, 49 by 31 7/16 inches, 
fitted with an 8-inch balance piston. The piston valves take 
steam on the inside and the slide valve on the outside. In 
each case the steam lap is 1 3/8 inches at top and 1 5/16 inches 
at bottom. The exhaust lap is % inch at bottom, and nega- 
tive ¥g inch at top. The angular advance for the low-pressure 
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cylinder is 35 degrees 49 minutes; for the other cylin- 
ders 33 degrees 50 minutes. The steam lead in the low- 
pressure cylinder is % inch top and 5/16 inch bottom; for 
the other cylinders it is 5/32 inch top and 7/32 inch bottom. 
The cut-off in inches for the low-pressure cylinder is 22% 
inches top and 20 inches bottom, corresponding with 75 and 
66%8 percent. For the other cylinders it is 22 15/16 inches top 
and 20 9/16 inches bottom, corresponding respectively with 
76.4 and 68.5 percent. Release for the low-pressure cylinder 
is at 2 11/16 inches top and 3 inches bottom; for the other cyl- 
inders, 2 5/16 inches top and 25% inches bottom. The compres- 
sion figures are the same, except that in each case the top and 
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bottom are interchanged, as compared with the release. The 
steam opening in all cylinders is 13g inches top and 1 7/16 
inches bottom; while the exhaust opening in each case is full. 

The cards of the Delaware, from which the combined cards 
were drawn, are shown in one of the illustrations. The cyl- 
inder areas were, respectively, 283.5, 706.9 and 1,963 square 
inches gross, the mean areas being 276.4, 699.8 and 1,956.4 
square inches. The indicated horsepower for the three cyl- 
inders was 1,169.6, the cut-off having been 72 percent in the 
high and intermediate, and 70 percent in the low-pressure 
cylinder. The boiler pressure was 188 pounds absolute; the 
vacuum 27 inches, and the revolutions 111 per minute. The 
engine constants for the three cylinders were, respectively, 
0.04188, 0.10602 and 0.2064, the latter being the low pressure. 
The ratio of low-pressure to high-pressure piston area is 
6.92; intermediate to high, 2.45; low to intermediate, 2.77. 
The total ratio of expansion was 9.58. The theoretical mean 
effective pressure due to this ratio is 63.3 pounds above the 


vacuum. Deducting 4 pounds for back pressure, we have 59.3 
pounds per square inch. The mean effective pressure from 
the cards, referred to the low-pressure cylinder, is 35.87 pounds 
per square inch. The card factor thus figures out at 60.5 
percent. 

For the Pawnee it will be noted that two sets of cards are 
used, and the combined cards show the results for each case, 
one in solid lines, and the other dot-and-dash. In the first 
case the steam pressure was 190 pounds absolute in the boilers, 
with a pressure of 169 pounds in the high-pressure steam 
chest, 74 pounds in the intermediate receiver, and 25 pounds 
absolute in the low-pressure receiver. The vacuum was 24.5 
inches. The revolutions were III per minute. Temperatures 
were as follows: feed-water, 198 degrees F.; hot well, 130 de- 
grees; discharge water, 120 degrees; sea, 48 degrees. The ratio 
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of expansion was 9.58; the theoretical mean effective pressure 
due to this ratio being 64.52 pounds per square inch. De- 
ducting 4 pounds for back pressure, we have 60.62 pounds, 
which, compared with 35.67 pounds from the cards, gives a 
designing factor of 58.9 percent. The total horsepower was 
1,162.1. 

For the trial at lower power, the horsepower figured out at 
945.6, with 103.5 revolutions per minute. The boiler pressure 
absolute was 175 pounds per square inch, with 157 pounds in 
the high-pressure steam chest. Temperatures were as before. 
The total ratio of expansion was II.5, which corresponds with 
52.39 pounds per square inch theoretical mean pressure. De- 
ducting 4 pounds for back pressure, we have 48.39 pounds, 
which, compared with 31.1 pounds from the cards, gives a de- 
signing factor of 64 percent. 

The latter of these two trials and the trial of the Delaware 
have been subjected to an analysis with the idea of determin- 
ing the proportion of power absorbed by friction, and the 
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various losses incident to propulsion. Diagrams are given show- Delaware. Pawnee. 
ing the results, which have been figured out on a basis of 87 Indicated horsepower ................ 1,170. 947. 
percent mechanical efficiency of the engine, 63 percent efi- I. H. P. X 087 = Brake H. P........ 1,017.9 823.89 
By Jel, 12, SK leroynelllee Isto wooccccce 651.456 519.05 
190 Lbs, Boiler Pressure Propellers) ba (Te ——VOs10)erateverere cts 794.451 633. 
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180 
175 Lbs. Boiler Pressure for Cards dot and dash 
170 {eam aaa Average for Top & Bottom =72% 
169 2 S 
166.6 
160 Average for Top & Bottom = 60% 
bi—- 
150 
4 
eo) 
a8 
140 eee 
38 
Nn 
“9 
130 3 
iS) 
H 
Bo} 
tt 
sey-| = 
rt 
<€ 
a 
5 
= 


se 66 66 87.22 # “cs 


___ PV 1.0646 =(6) 


4 
14% Clearance! | 


PV 1.0646 =O) 


se bel oe 


rt 


14% Clearande 
30 


25 


19; 


It should be noted that all the computations have been 
based on the average mean effective pressure, the net areas of 
pistons, and the average cut-off. This applies, as well, to 
the combined cards. 
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COMBINED INDICATOR CARDS FROM TWO SETS OF RUNS WITH THE STEAMSHIP PAWNEE, 


ciency of the propeller (64 percent for the Delaware), 25 
percent loss by “augmentation” of resistance, and a corre- 
sponding gain of 18 percent from the wake. It will be noted 
that the constant derived from the last two factors is 1.025, 
corresponding with a hull efficiency of 97.5 percent. The pro- 
pulsive coefficient, obtained by dividing the final effective 
horsepower by the indicated horsepower, is 54.3 percent in 
the case of the Delaware, and 53.4 percent in the case of the 
Pawnee. 


ANALYSIS OF PROPELLER FROM TRIAL DATA. 


Speed of Delaware at load draft, with corrections 


TAEKGKD KOI {HIGIS, CikCoooo0d00000da00000000Q00000 11.5 knots 
Indicated@horsepowelereeeereeieicereceiel eters 1,170. 
IDEAS ICM, HS, WOKEN ogo0ccosd0dg040q0006 152.1 H.P. 


Delivered or brake horsepower, 1,170 — 152.1 = 1,017.9 


Apparent slip was 15 percent; true slip, 28 percent; wake factor, 


18 percent. 
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r— S$; = 0.85, where S, is the apparent slip. 


= 1,370.5 = apparent speed of propeller in feet 
0.85 per minute. 

PN 
IDR) = = 13.705, where P is the pitch in feet, and N 
100 the number of revolutions per minute. 

(P‘N’)3 = 2,574.2 

From table*, k, a factor depending upon the slip = 0.206 
From table, /, a factor depending upon pitch ratio = 0.803 
From enlarged diagram, m, a thrust factor = 1.04 


From drawing, 7, a factor depending upon shape of the blade = 0.965 
Now, delivered horsepower = (P’N’)3 x (d’)® X (ikl m), where 

d’ is one-tenth the diameter in feet. 
". 1,017.9 = 2,574.2 X 0.965 X 0.206 X 0.803 X 1.04 X (d’)? 


whence (d’)? = 1.5386; d? = 153.86 and d = 12.4 feet. 
P 
Now, — = unity, and P = 12.4 
d 
PN = 1,370.5, and N = 110.52 
Friction of engine = 1,170. = Een] @ Srgaon 1ehA 
Friction propeller, etc., = 1,017.9 — 651.456 = 366.444 “ 
Reactions, net = ORiAgIa, Ga5.99 = ag © 
by Total losses 534.44 “ 
635.56 
Propulsive coefficient ss = 0.543 or 54.3 percent. 
1,170 


Hull efficiency 


= 0.975, OF 97.5 percent. 
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GRAPHICAL DISTRIBUTION OF POWER: PAWNEE. 
RESISTANCE. 

Wetted surface, A, is 13,072 square feet at "15.5 feet mean draft. 

Length between perpendiculars, 255.75 feet. 

Load displacement, 2,840 tons. 

Skin and wave resistances are R, and Rw. 


: 11.5 X I0L.3 
Horsepower absorbed by skin resistance, 23 kX SS 
33,000 
II.5 X I0l.3 
Horsepower absorbed by wave resistance, Py = Rw X 
33,000 
f, the coefficient of skin friction = 0.00933 
c, a coefficient of wave resistance = 0.4 
Then for the skin resistance, Te, SS fA 
p28 
Then for the wave resistance Rw =—>X<cXV* 
EL 
V =11.5, and (V)!8 = 87.31 
+ P,=0.00933 X 13,072 X87 «31 XO .035313 = 376.043 


* WwW. F. Durand, Resistance and Propulsion of Ships, page 264. 


D = 2,840, and (D)?/2 = 200.55; V* = 17,490. 
200.55 : 
Pee = 


x 0.4 X 17,490 X 0.035313 = 193/682 


255-75 
P, + Pw = 376.043 + 193.682 = 569.725 horsepower absorbed 
in skin friction and wave- 
making resistance. 


PROPELLER ANALYSIS. 


Before closing this interesting subject, and to show the cor- 
rectness of the data, I will take the above data and solve 
from characteristics from drawings. This treatment was that 
pursued by Barnaby, and published in the Proceedings of the 
Institution of Civil Engineers: 

K = Constant, depending on I. H. P. and (R. P. M.)? and 
the fifth power of speed. 

We have a wake of 18 percent. 
for 10 percent wake. 

Speed, 11.5 knots — 0.08 & 11.5 = 10.58 knots, and (10.58)° 
== TIS), 

Substituting the known values, we have: 

1,170 X (111)? 
Constant = c———.————- = 107.4. 
133,820 

The constant for disk area is 116; for revolutions, 127. The 
(diameter)? becomes 144.6 square feet ; the diameter, 12.02 feet ; 
the pitch, 12.02 feet; the revolutions, 109.22 per minute. 

The diameter as built was 12.3 feet; the pitch, as designed, 
12.3 feet; the pitch, as cast, 12.25 feet; the revolutions ob- 
tained with throttle full open, steaming at above speed, III 
per minute. 


The computations were 


Now, 12.3 — 12.02=2.28 percent, difference for diameter. 
12.25— 12.02—1.88 percent, difference for pitch as 
built. 
III. —109.22—1.6 percent, difference for revolu- 
tions. 


If we had solved directly for constants, the result would 
have been the same. For all intermediate speeds and powers, 
with reduced draft, displacement, etc., the variations are the 
same throughout the range. Now, PN = 1,410, and N = 
116.8. The PN as obtained was 1,387.5. The difference be- 
tween this computation and the analysis is 1.6 percent. If we 
had substituted this difference in the early stage, the diameter 
computed and that as built would have been the same, 
namely, 12.35 feet. 

The previous analysis having been made by the methods 
discussed by Professor Durand, we will take the data from 
another trial and analyze by Mr. Taylor’s method. 

Average speed corrected for tidal influence, 12.25 knots. 

Engine and load friction, 13 percent, = 152.1 horsepower. 

1,170 — 152.1 = 1,017.9, brake horsepower, or power de- 
livered to propeller, = U. 

Apparent slip 12 percent; true slip, 26 percent; wake fac- 
tor, 18 percent. 

Now, 12.25 (1 — 0.18) = 10.045 knots, or 1,017.56 feet 
per minute. Now, 1 — $2= I — 0.26 = 0.74, and 0.74 PN = 


3 
) = 2.59096. 


Now, from the drawing we have the following character- 
istics: Xt = 0.573; Zt = 3.55; Yt = 0.787. 

Mean width ratio from drawing, 0.17, = w. Number of 
blades =4=n. Thrust constant, a , = 7.4; coefficient of fric- 
tion taken at 0.045. From the formula we have 


RIN \ 
U=3x«x (+5) x0? xX wl(aX S2X Xe +f Zt) 


7 3 — i, ’ d 
1,017.56; whence PN = 1,375, an ( O00 


1,000 
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Substituting, we have 
ION) == XK AK ARID XX OF XX Oy (GK BOK v8 ap 
OOS 3155) 503) 202) > = 61688) ds whence d= 
nga.ns, ama @) == 12.94, tes, 12, IN = 7B S 1294S a. 
The wheel as built has a mean width ratio of 0.175; meas- 
urements taken from casting. Inserting this width ratio and 
solving, we obtain a diameter of 0.9 percent less. The wheels 
as designed and as built are exactly similar, except in so far 
as pitch has been altered by casting. 
The efficiency of this wheel is 


aS2X:—f Yt 
(= SX) XK SS 
aS,X:+f Zs 


7-4 X 0.26 X 0.573 — 0.045 X 0.787 


= 0.74 X 
1.262 


= 0.635, or 63.5 percent. 

Taking the power developed at 11.5 knots, the speed for 
which these ships were designed, and the wetted surface, dis- 
placement, etc, on run, we have the following from the 
Pawnee: 

Speed corrected for tide = 11.5 knots. 

Friction of engine, etc., = I3 percent = 123.11 horsepower. 

047 — 123.11 = 823.89 brake horsepower. 

Apparent slip, mean, was I2 percent; true slip, mean, 25 per- 
cent; wake factor, 18 percent. 

Ir.5 <X (1 — 0.18) = 9.43 knots, or 955.26 feet per minute. 

Now, 0.75 PN = 955.26, whence PN = 1,273.6. Revolutions 


@ So Xt —f Ve 
Efficiency = (1 — S2:) & 
aS.Xr1+f Zt 
Substituting, we have 
7-4 X 0.25 X 0.573 — 0.045 X 0.787 
0.75 X 


= 0.63, or 63 percent. 


1.22 


ACTUAL STEAM CONSUMPTION OF MAIN ENGINES. 


Actual coal consumed per hour. Pounds. 
Pee sbachicanneral INOS DONTEPs 0c 0000 00 09 000000000 0000C 1.45 
Re? orale INORSADOWEPs s 00 co 00 0b a0 gn 00 0000000000008 1.67 
IDE SUGGS |NORGENOMLEo 09 00 0000006000000000000060 2.71 
Steam consumption per indicated horsepower........ 16.54 

The dryness factor was 0.985, by calorimeter. The evapo- 


ration from and at 212 degrees was 11.25 pounds, mean, for 
each pound of coal burned. These are mean values of each 
run for eleven runs; three of the Pawnee and eight of the 
Delaware. 

The steam pressure was 170 pounds gage, 185 absolute; in 
intermediate receiver, 73.5 pounds, absolute; in low-pressure 
receiver, 24 pounds, absolute. The vacuum was 26 inches. 
The temperatures were as follows: Sea, 44 degrees; dis- 
charge, 110 degrees; feed-water leaving condenser, 127 de- 
grees; feed-water in heater, 210 degrees; engine room, 86.5 
degrees, and fire room, 92.5 degrees. These results are mean, 
and show actual sea conditions, or conditions obtained in free 
route. The fuel burned per hour per square foot of grate for 
average runs was 24 pounds, with 11% inches of air pressure. 
No smoke issued from the stack at any time. 


DREDGER FOR ALLUVIAL TIN, FOR THE TONGKAH HARBOR TIN DREDGING COMPANY. 


per minute = 103.5 (average for II runs). 
feet, and as P = d, d = 12.3 feet. 


PN \3 
(=. )= 2.06609. 
1,000 


When JP = 702.9 


From drawing Xt = 0.573; Zt = 3.55; Ye = 0.787; @ = 7.4, 
and f = 0.045. 
Solving for mean width ratio we have 
U 


DSSS _ OF 


JPN \e 
aXnx (Foo) X Px WX SX Ke + £20, 


823.80 
O= = O17 


3X 4 X 2.0669 X 51.290 X 1.22 


A Dredger for Alluvial Tin. 

William Simons & Company, Limited, of Renfrew, have 
completed for the Tongkah Harbor Tin Dredging Com- 
pany one of the largest and most powerful dredgers yet built, 
for working the alluvial tin deposits in the Straits Settlement. 
With the necessary modifications on the saving tables, the 
dredger could be equally well employed in gold recovery. 
The buckets, formed of cast steel backs and hard steel bodies, 
fitted with lips made of special quality of steel to wear well, 
are 7% cubic feet in capacity, and of strong design. The 
bucket ladder is built in the most modern form of girder 
work, designed for dredging to a depth of 4o feet under water 
level. The upper and lower tumblers are of cast steel. The 
lower tumbler is in two pieces, working in special bearings of 
cast steel and chilled iron. The buckets discharge the 
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material into shoots lined with steel bars. From thence it is 
discharged into the screen, which is of the revolving type, 
with graduated perforations, and is driven by friction gear at 
the lower end. 

The dredging gear is driven from a set of horizontal com- 
pound condensing engines fitted with air and feed pump. 
Steam is supplied from a horizontal multitubular cylindrical 
steel boiler constructed for a working pressure of 140 pounds 
per square inch. Independent auxiliary steam feed and bilge 


The hull is of steel, with wood decks, and is fitted with 
beltings at the waterline. It is of special strong construc- 
tion to meet the various strains due to this class of work. 
All framing for carrying the gearing, bucket ladder, screen 
and tables is of steel built in single web section, to facilitate 
inspection and painting. A special feature of this vessel is 


that all working parts are carefully made to gage, and dupli- 
cate parts made from templates, so as to be entirely inter- 
changeable. 


TIN-RECOVERING DREDGER, BUILT BY WILLIAM SIMONS & COMPANY, LTD., RENFREW. 


pumps, with connections to tanks, water boat and bilges, are 
provided. Feed filter, meter and special vertical steam feed 


heater are also fitted up. 

The dredging gear consists of spur gearing, with a large 
and powerful friction clutch, so that the buckets can be dis- 
connected at will, while the screen and elevator gear are still 
running. The latter are driven from the first motion shaft 
of the dredging gear. Water is supplied to the screen by one 
16-inch centrifugal pump, driven by vertical compound en- 
gines. The pipe from the water pump enters the screen at 
the lower end, and is perforated for its full length. 

The saving tables are very large, and of an area suitable 
for the special material to be dealt with. In addition to the 
tables, special launders 60 feet in length are fitted on each 
side of the dredger. These launders are provided with riffles 
for their entire length, so that no paying material can be lost. 
The launders also serve the double purpose of carrying off 
the tailings from the tables sufficiently far astern so that even 
the softest material will not run back upon the buckets. The 
elevator is designed to discharge the material at a height of 
20 feet, and to a distance of 50 feet from the stern. It is 
fitted with a close connected chain of buckets, each of which 
is a duplicate of each other, and they are interchangeable. 
The elevator drive is from the upper end. 

A large and powerful mooring winch, driven by an inde- 
pendent two-cylinder high-speed engine, 1s placed on deck. 
It has six independent wire rope barrels; one for ladder hoist, 
one for head moorings and four for side moorings. All the 
barrels are arranged to work independently or conjointly. 
The dredger is electrically lighted throughout, and accommo- 
dation is provided on board for a crew. There are large 
tanks fitted up on board for feed water, and storage space for 
a large amount of wood fuel. 


A NEW MINE LAYING STEAMER. 


There has recently been constructed for the quartermaster’s 
office of the United States War Department a twin screw steel 
steamer for harbor service in connection with the planting of 
submarine mines. This vessel has a length on deck of 86 feet, 
a beam molded of 20 feet, with a depth molded amidships of 
to feet 10 inches. The draft is 7 feet 3 inches, while the 
contract speed of 12.5 statute miles per hour was exceeded 
on trial, with a boiler pressure of 150 pounds per square 
inch. 


BOW VIEW OF THE CAPT. A. M. WETHERILL. 
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THE MINE-LAYING STEAMER CAPT. A. M. 


HULL. 

The vessel has a bar keel with a tapering vertical plate keel- 
son (12 pounds) extending from the after peak bulkhead to 
the forward collision bulkhead, and set in between double 
angles on top of floors, and double angles on the upper edge. 
The stem is a forging of refined bar iron measuring 6 by 1% 
inches. The stern is of forged steel, measuring 6 by 114 
inches, with counter and keel connections, eye for rudder post, 
bosses for rudder pintles, and lugs and seatings for palms of 
stern shaft bearing struts. The rudder post proper is 514 by 
2 inches, tapering to 1% inches at the bottom. 

The transverse frames are 214 by 214 inches by 5 pounds, 
decreased to 2 by 2% inches by 4.5 pounds at the ends, and 
are spaced 20 inches apart throughout the length. In the 
twelve forward frame spaces are fitted intermediate frames 
for additional stiffening. The frames are in one length from 
keel to deck, and are doubled at bulkheads. Reverse frames 
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MOUNT BEACON IN BACKGROUND. 


2 by 2 inches by 3.2 pounds are fitted on every frame, and ex- 
tend right across the ship. They reach alternately to deck 
and to upper stringer angles. The floor plates are 11 inches 
deep, fitted on every frame, and extend from the keel well up 
into the turn of the bilge. In the engine space they are extra 
deep, to form an engine foundation. Bilge stringers, formed 
-of a pair of angles in long lengths, are located at the turn of 
the bilge, while upper stringers about at the waterline are 
similarly fitted. To carry the engines, keelsons and inter- 
costals of 14-pound plate are erected from frame 32 to frame 
39, with proper foundations for other machinery and auxil- 
laries. 

The hull plating is shown in detail on the midship section. 
It consists in raised and sunken strakes, of which the garboard 
strake, 32 inches wide amidships, is next the frames. The 
sheer strake is 33 inches wide amidships. For precaution 
against ice, the plating at the waterline forward, for 16 feet 


THE CAPT. 


A. M. 


WETHERILL IN THE HUDSON RIVER, OPPOSITE NEWBURG. 
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INBOARD PROFILE OF THE CAPT. A. M. WETHIERILL, SHOWING GENERAL ARRANGEMENT, AND LOCATION OF MINE MAGAZINE. 
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HALF PLAN OF THE MAIN DECK OF THE CAPT, A. M. WETHERILL, SHOWING HATCH TO MINE MAGAZINE, AND WINCH FOR HANDLING MINES. 


DECEMBER, 1907. 


in length, has been increased to 15 pounds per square foot. 

The beams on main deck are bulb angles, 5 by 214 inches by 
Io pounds, with intermediate beams, 3 by 3 inches by 7.2 
pounds, where required. All beams have 2 crown of 5% 
inches in 20 feet, while the ends are fitted with flanged 
brackets, as illustrated. Main deck stringer plates of 9-pound 
steef are worked along the outside ends of beams, while the 
entire deck at the bow and over the machinery space is plated 
with steel. Diagonal and other tie plates are fitted at various 
positions where needed. 

There are three watertight bulkheads, located at frames a, 
19 and 41, all connected to outside plating by double angle 
bars (the transverse frames) and overhead to the deck beams. 
Two non-watertight bulkheads are fitted, at frames 8 and 30. 
In each case the bottom course of plating is 10 pounds; the 
intermediate, 9 pounds, and the top, 7 pounds. Vertical stif- 
feners, consisting of angles 214 by 2% inches by 5 pounds, are 
spaced 20 inches apart over the watertight bulkheads, and 24 
inches over the others. Horizontal stiffeners of the same 
size, on the watertight bulkheads only, are 48 inches apart. 
The bunker bulkheads extend along the sides of boiler space, 
and are plated with 12, 10 and 8-pound steel. They are fitted 
with vertical stiffeners, 30 inches apart, consisting of angles 
3 by 2% inches by 5.5 pounds. The bottoins of bunkers are 
planked with Georgia pine 144 inches thick. 

The main deckhouse is about 45 feet long, with the sides 
parallel to the sides of the vessel, and a passageway 3 feet 10 
inches in width along each side. This deckhouse is con- 
structed of wood, the sill coaming being of Georgia pine, 
struts and plates of pine, with upper deck beams of white oak. 
The clear height between decks is 6 feet 8 inches. The upper 


deck is of Oregon pine, 1% by 3 inches, with margin plank 


234 by 8 inches. The main deck is of Oregon pine, 3 by 3 
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MIDSHIP SECTION, SHOWING SCANTLINGS. 
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LONGITUDINAL SECTION THROUGH THE MACHINERY COMPARTMENTS, SHOWING PIPING LAYOUT. 


inches. Tough oak fenders are carried, one of 7 by 9 inches 
being fitted at the main deck, while the other, 6 by 7 inches, is 
just above the waterline. Both are protected by steel plates. 
The pilot house and upper cabin measures 14 feet 6 inches 
long, 11 feet wide and 6 feet 6 inches head room. 
MACHINERY. 

The vessel is propelled by twin screws, each of which is 

actuated by a compound surface condensing engine, both in 


) 


/ 


2) ees 


SECTION SHOWING BOILER AND SETTING. 


the one compartment. Each engine has cylinders 7% and 15 
inches in diameter, with a stroke of 14 inches. The framing 
consists of cast iron inverted Y-pillars on the back side, and 
forgings of machinery steel for front columns. The cross- 
head guides are of the hollow bar type. The cylinders are of 
close grained cast iron, with barrels 7 inch thick. The cast- 
ings include the valve chests, also heads, etc. The high- 
pressure cylinder is fitted with a piston valve, and the low- 
pressure with a double-ported balanced slide valve. These 
valves are operated by eccentrics and Stephenson link motion, 
the links being of the double bar type. 

The pistons are of cast steel, conical in shape, and fitted with 
hard cast iron packing rings. The followers are also of cast 
steel. The piston rods are of machine steel, 1% inches in 
diameter. The stuffing boxes are fitted with metallic packing. 
The connecting rods are of machinery steel, 36 inches long be- 
tween centers, and forked to span the crossheads. The crank 
shafts are of the built-up type, with cranks at 90 degrees. The 
main journals and crank pins are each 4 inches in diameter 
and 5 inches long. The crank webs are 2% inches thick and 
434 inches wide. The thrust and tail shafts are 44% inches 
in diameter, and the former has five thrust collars. The 
thrust bearings are of cast iron, of the horseshoe type, fitted 
with anti-friction metal on both sides. The bearing surfaces 
are designed for a maximum pressure of not more than 
40 pounds per square inch. The stern tubes are of cast 
steel, with stuffing boxes about 5 inches deep. The out- 
board ends have bushings 12 inches long, fitted with lignum 
vite. 

The one boiler is of the Scotch type, 10 feet 6 inches in- 
side diameter by 11 feet 6 inches long, and is fitted with two 
40-inch Morison corrugated furnaces, 8 feet 9 inches long. 
The grate surface is 40 square feet, and heating surface 1,300 
square feet, making a ratio of 32.5 to 1. The working pressure 
is 150 pounds per square inch.. The tubes are of seamless cold 
drawn steel, 3 inches in diameter, 8 feet 6 inches long, and of 
No. 9 B. W. G. Heavy stay tubes of No. 6 B. W. G. are also 
used. The grates are in two lengths, the total being about 6 
feet 5 inches. There is one smokestack of steel plate with 
double shell, the inside being of No. 10 and the outside of No. 
12 B. W. G. The inside stack has a cross sectional area of 
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MACHINERY LAYOUT OF THE WETHERILL, SHOWING LOCATION OF AUXILIARIES, AND ALL PIPE LINES. 


about 7 square feet. The entire stack measures 24 feet above 
the top of the boiler. 

The main condenser has a cast-iron shell, and tubes of seam- 
less drawn brass, No. 18 B. W. G., with about 400 square feet 
of cooling surface. There is a feed water heater discharging 
directly into the boiler, and designed for a maximum tempera- 
ture of 220 degrees. 

The feed pump measures 7 and 4 by Io inches, and draws 
from the hot well, the forward feed tank, the trimming tanks, 
and sea injection valve; discharging to boiler, fire system and 
overboard. The bilge pump is of the same dimensions. The 
circulating pump is of the centrifugal type, driven by a direct 
connected engine with cylinder 4 by 4 inches and revolutions 
150 per minute. The sanitary pump measures 344 and 314 by 
6 inches, and is designed for a discharge pressure not above 
20 pounds. The main air pump was designed for a vacuum of 
27 inches, and is of the vertical twin cylinder type, with one 
steam cylinder. One double tube injector and three steam 
- siphons are fitted. 

The windlass is of the tugboat style, with double bitts, one Gimemaelicen nen 
wildcat and one gipsy head. The chain pipes have a diameter SECTION SHOWING CONDENSER, PUMPS AND DYNAMO. 
of 6 inches. There is a steam capstan at the after end of 
deckhouse, for the rapid handling of tow lines for sub-caliber 
and service targets. This is driven by a double engine with 
cylinders 4 by 4 inches. A double drum steam winch, with 
double cylinder reversible link motion and double gipsy heads, 
is installed in connection with derrick gear at the foremast. 
It is designed for a load of five tons, and-has a lever brake for 
quick lowering. 

The propellers, of which we give illustrations, are three- 
bladed, solid, of cast steel, one being right handed and the 
other left handed. They have a diameter of 50 inches, a 
pitch of 72 inches, and a pitch ratio of 1.44. The developed 
surface is 5.74 square feet, which is 42.1 percent of the disk 
area. The outboard ends of the shafts are supported by cast 
steel struts, with bearings of cast composition 12 inches long, 
and fitted with lignum vitee. 

Electric lighting is provided by a 7-kilowatt General Electric 
(Schenectady, N. Y.) direct-connected set, all mounted on one 
bedplate. About fifty lights are provided for, as well as a 
13-inch searchlight. 
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Navigation by Celestial Observation, III. 


BY STEPHEN P. M. TASKER, 


LONGITUDE. 


If we knew exactly when it was noon at our desired loca- 
tion, and knew from our chronometer when it was noon at 
Greenwich, the difference between the two times in hours 
multiplied by fifteen would be directly equal to the difference 
in longitude in degrees—1 hour accounts for 15 degrees. 
For the very reason that it is easy to get the latitude 
from a measure of the elevation of the sun at noon, because 
it is moving then so nearly parallel to the ground, it is im- 
possible to get the exact time from an observation then. For 
a minute or so from noon the elevation does not perceptibly 
change; if we should measure an elevation then, and attempt 
to obtain time and longitude from it, the result would be very 
inaccurate, because an error of a minute would mean 15 miles 
in longitude. We therefore readily see that we cannot use 
for longitude any celestial body when it is on our meridian; 
but we can measure that same body both before and after noon 
in the case of the sun, and before and after its meridian pas- 
sage in the case of a star. We then, by figures or tables, bring 
an observation taken (say) 3 hours before meridian passage 
up to what it should be if taken at meridian. At this time the 
elevation of the sun or star is changing very rapidly, and we 
can note a change of elevation for each second of time. 

Remember that the right time to measure the sun is about 
3 hours before noon, or 3 hours after noon. A greater time 
would bring in too much refraction, for which correction we 
cannot always depend on the tables when the body observed 
is at a low altitude (the density of atmosphere and tempera- 
ture then counting for much), and less time makes the time 
inaccurate, due to the slowness with which the elevation of 
the body is changing. From horizon to meridian there is a 
decrease of speed, then an increase. Also, the nearer the body 
is east or west at about the correct hour for observation, the 
more accurate the result. If we find the sun at (say) 9 
A. M. or 3 P. M. is too low in the southwest or southeast, we 
should ignore it, and find a star that bears nearly east or west 
3 hours before or after it has crossed our meridian. The 
Nautical Almanac will tell this time for all the stars, and you 
can choose one you know;; or, if you don’t know any, with your 
star map you can find one. 

When you are ready to take an observation for longitude, 
adjust the telescope and dark glasses as before, and have 
some one handy with the chronometer. Look through the 
sextant at the point of the horizon exactly below the sun or 
star, and move the arm until the lower edge of the sun or the 
center of the star lies in this horizon. Then clamp the arm 
and you will see the sun or star, as the case may be, very 
rapidly separate from or dip below the horizon, depending 
on A. M. or P. M. Bring the image a little above or below 
the horizon, and, clamping the arm of the sextant in this po- 
sition, watch accurately until they move together. When con- 
tact is made, call out “take” to assistant, who will note exact 
time. You may note the sextant reading, and work the prob- 
lem up later. If you take the average of three readings and 
three times, the result will be better. You can do this in 
longitude working, but not in latitude without more compli- 
cated calculation, which is not needed, and is out of place here. 
Remember, in all longitude observations you have a good 
margin of time to work on, 8 to 10 in tlte A. M., and 2 to 4 
P. M., but in latitude, if you are not on hand exactly when 
sun or star crosses meridian, the observation of this body is 
lost for the day. 

RULE. 

To Find the Longitude by Observing the Sun.—Measure 
one or more altitudes, and record the corresponding times. 
Find the mean (or average) of the sextant readings, add or 


subtract the index correction and subtract the dip. Subtract 
the correction for parallax and refraction from Table 20 B, 
and add the sun’s semi-diameter. The result is the true cen- 
tral altitude. (T. C. A.) 

(2) Subtract the true central altitude from 90 degrees. 
The result is the zenith distance. 

(3) Find the sun’s declination (the book gives the declina- 
tion for Greenwich noon. Add to this, or subtract, the “dif- 
ference for 1 hour,’ multiplied by the number of hours after 
Greenwich noon; the result is the declination). Subtract the 
declination from the latitude, if the declination is north; add 
the declination to the latitude if the declination is south, the 
resulting angle is the angle M. 

(4) Then form four angles as follows: Add M to the 
zenith distance and divide the sum by 2; this gives first angle. 
Subtract M from zenith distance and divide result by 2; this 
gives second angle. Subtract the latitude from 90 degrees; 
this gives third angle. Subtract the declination from 90 
degrees; this gives the fourth angle. 

(5) Add sine of first angle to sine of second angle; the 
sum is R. (Table No. 44). Add sine of third angle to sine of 
fourth angle; the sum is S. Add 20 to R, subtract S from the 
sum, and divide the remainder by 2. Then find the angle which 
has this quotient for its sine, multiply this angle by 2 and 
change to hours, minutes and seconds, by Table No. 7. This 
is the angle A. 

(6) If the sun is west, the result is the local apparent time. 
If the sun is east, subtract the result from 12 hours, to get 
the local apparent time. 

(7) Add or subtract the equation of time to the local ap- 
parent time; the result is the local mean time. 

(8) Correct the recorded watch time by adding or sub- 
tracting watch error, and adding or subtracting the correction 
for rate. The result is the correct 75th meridian time. 

(9) Find the difference between the 75th meridian time and 
the local mean time; multiply by 15 to reduce to degrees, 
minutes and seconds; the result is the longitude, east or west 
of the 75th meridian. 

To clearly, illustrate this rule we will now work out the 
longitude from the following observations, which were made 
near Fort Chimo, in Labrador, on the afternoon of Sept. 
4, 1906: 


Deg. Min. Sec. 
The angle read from the sextant was........ 28 20 50 
The index error (to be subtracted) was...... TAL 
Comractiod BBO 5 00000000000000000000 00000 28 28 36 
Correction for dip, Table 13, corresponding to 
A JOXSHEEINUE Ole HO) IAPS Go.0000000000000000006 3 7 
28 25 20 
Correction for refraction and parallax, Table 
FB}, 18ba600000000000000000000000000000006 i Of 
Difference ...... AO Chin du doo GAO CROC eMC pO A BP 
Cortection for semi-diameter ............... m Gy 


True altitude of sun’s center (T. C. A.).... 28 39 46 


We are now going to compute the exact local time at which 
the sun had this altitude. The difference between this and 
the 75th meridian time, multiplied by fifteen, will then be the 
desired longitude. We make this computation exactly ac- 
cording to the rule as follows: 


Deg. Min. Sec. 
OO © © 
Hien Gaay Gort uneionio sunodoodooUseceBenD 6 28 390 46 
TASOID CHEBINCA o.000000000000000000000000000 Gi Zo) iW 
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Sun’s declination = declination from N. A. + hourly mo- 
tion & number of hours since Greenwich noon = 
Deg. Min. Sec. 
7- 26 1.3” — 55.16” 7.5 hours = 7 10 8 
Latitude =58 8 0) 
Dechnation— a 7Aelo 8 


Angle ==s0) 48) 52 
We next form the four angles: 
Deg. Min. Sec. 

Zenith distance = 2 ww 
M =F 4 
Sum == Tie 9 6 
Difference = 1© gr @ 
Y% sum = first: angle = 56 4 3B 
Y% difference = second angle SSS TS At 
Third angle = 90° — 58° 8’ = fr GD 

Fourth angle = 90° — 7° 19’ 8”’= 82 40 52 


Next we look in Table 44 and find the sines: 


Sine of first angle = 9.91806 
Sine of second angle = 8.96233 
Seri == Je = 18.88129 
Sine of third angle =—=0172250 


Sine of fourth angle = 9.99644 


Sum = § = I9.71903 
20+ R = 38.88129 
S = 19.71903 
Difference = 19.16226 


Y% of difference 9.58113 


The corresponding angle from Table 44 is 22 degrees 24 
minutes 24 seconds. 

Multiplying by 2 we find 44 degrees 48 minutes 48 seconds. 

Dividing by 15, angle 4 = 2 hours 59 minutes 15 seconds. 

Equation of time from N. A. to be subtracted, 54 seconds. 

Difference = 2 hours 58 minutes 21 seconds. 

This is now the exact local time when the observation was 
made. The recorded watch time, corrected for the known 
watch error and rate, that is, the correct 75th meridian time, 
was 


Hr. Min. Sec. 
Corrected watch time = 2 31 28 
Local time —¥ 58 21 
Difference = 26 53 
15 X< Difference sand QCM A GY eee TG 


Since the local time was later than the 75th meridian time, 
the observer was east of the 75th meridian. His longitude 
from Greenwich was therefore 75° — 6° 43’ 15” — 68° 16' 
45” (Answer). 

TO FIND LONGITUDE BY A STAR. 

When a star is observed there is no correction for parallax 
or semi-diameter. A computation is first made exactly as de- 
scribed in the above rule, until angle 4 is found. We then 
proceed as follows: 

Find the right ascension of the sun. (The book gives the 
right ascension for Greenwich noon. Add to this, or subtract, 
the “difference for one hour,” multiplied by the number of 
hours after Greenwich noon. The result is the right ascen- 
sion). 

Subtract the right ascension of the sun from the right as- 
cension of the star. The result is X. 


If the star is in the east, subtract the angle 4 from X. If 
the star is in the west, add A to X. Add or subtract the equa- 
tion of time to the result; this gives the local time. 

Having computed the local time, the longitude is found ex- 
actly as in the case where the sun is observed. 


EXAMPLE. 


At the same station as in the preceding example the altitude 
of Arcturus was measured with the sextant. The reading was: 


Deg. Min. See. 
28 6 10 
IGAGES EARP s oo oo 0600000 I 13 
IDYOGEIRANES Sooccoovavsou AS 4 57 
Correction for dip .... 3 7 
28 I 50 
IRGWRACEOM ooovcccc0K00 I 49 
sicifelal tittd emer 28 (0) I 
Hr. Min. Sec 


From this altitude we next find A, by the 
preceding rule, to be A 8 © 

The right ascension of the sun from N. A.—10 

The right ascension of the star from N. A.=14 It 22 

The difference = X = 9 i) oe 


Hr. Min. Sec. 
The star was observed toward the west. 
We therefore add A to X and find A+ X= 7 52 ‘50 
Equation of time from N. A. (to be sub- 


tracted) 59 
Local mean time = 97 Fe Br 
The corrected watch time was GF Ph NX) 
Difference — A) GE 
15 X difference Sf Al Ay? = 


longitude east from 75th meridian 


Therefore the longitude from Greenwich, as determined 
from this observation, was 75° — 6° 43’ 45” = 68° 16’ 15”. 

The difference between this result, and that which we found 
from the sun, corresponds to only about a quarter of a mile, at 
the latitude of Fort Chimo. 


Wreck Statistics for 1906. 


Lloyd’s Register has published a summary showing the loss 
of vessels of all nations during 1906. The total amounted to 
945 vessels aggregating 816,922 tons, not counting vessels of 
less than 100 tons. Of this total, 378 vessels of 509,707 tons 
were steamers, and 567 vessels of 307,215 tons were propelled 
by sail power. This figure may be compared with the average 
for five-year periods previously, as follows: 


Steamers, Sailing Vessels, 
Number. Tons. Number. Tons. 
TOOG=OOME ae 302 415,763 714 333,436 
LOOTCOS rete ton 324 458,077 534 275,735 


The percentage of loss to total steam vessels owned has 
been decreasing for some time, as will be shown below: 


Steam, Sail, 
Number. Tons. Number. Tons. 
WEOTS-CDo oo ooo0c0e00c 2.06 2.12 5.17 4.70 
WOOMOEs sioboooodoboc 1.86 1.76 4.57 4.43 
UNTO Do.aGo coco caacocounl THO! 1.68 5.58 5.40 
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THE NEW FORE PART, HERE SHOWN PARTLY PLATED, WAS LAUNCHED BOW FIRST. 


A New Fore Part for the Suevic. 

It will be recailed that the White Star liner Swevic, which 
went aground last March off the Lizard, was cut in two and 
the stern rescued. A new fore part has been built by Har- 
land & Wolff, Belfast, and was launched, bow first, Oct. 5, the 
launching weight having been about 3,000 tons. Our two photo- 
graphs show this portion, the one taken from the water show- 
ing the bow pointing towards the water, and close alongside 
another vessel, of which, the stern is visible. The other view 
shows the watertight bulkhead at the inner end of the new 


‘ 
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section, while in the foreground is seen framing for the double 
bottom of another steamer. 

The length of the new part is about 183 feet, and when con- 
nected up with the stern at Southampton will give the total 
length as before of 550 feet. The operation of floating the 
structure required considerable care, but it was done success- 
fully in every respect. The distribution of weights on board, 
which included two boilers, was such as to secure proper 
stability and trim. This bow portion contains the forward 
end of the deck houses and the captain’s bridge. In the 


A WATERTIGHT BULKHEAD AT THE END OF THE NEW SECTION SERVED TO RENDER IT FLOATABLE, 
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meanwhile the salved portion of the ship has been placed in 
drydock at Southampton and sufficiently repaired to make it 
possible to connect up the new portion. 

Preliminary connection was made Novy. 4, and the results 
were highly satisfactory. In order to insure stability, the 
tanks in the afterpart, and the boilers, were filled with water, 
and the stokehold and engine room were flooded. “The sec- 
tions seemed to connect with remarkable accuracy. 


She left Hull Aug. 3 last with 150 first-class tourists, in- 
cluding about eighty ladies. Early on the morning of the 12th 
the yacht struck on the Molpolsa Varda rock in the Vilwaes 
fjord. The steamer had a list, in consequence of her position 
on the rocks, but the danger did not appear to be great. The 
boats were got ready, but as there was no pressing need they 
were not launched. 

When the stranding occurred the Austrian yachting steamer 


PORT SIDE OF THE STEAMSHIP ARGONAUT. 


Accident to the Argonaut. 

The Argonaut is a handsomely fitted iron screw steamer, 
with clipper bow and three masts. She was built in 1879 by 
R. & H. Green, of London, and is of 3,274 tons gross and 1,967 
net. Her dimensions are: Length, 332 feet 4 inches; beam, 
40 feet 1 inch; depth, 32 feet 9 inches. She has had five dif- 
ferent names—Norse King, Orienta, La Plata, Norfolk and 
now Argonaut. She is owned by the Co-operative Cruising 
Company, and is engaged during the summer months in 
making fortnightly cruises among the Norwegian fjords. 


Meteor, which was in the vicinity, sent a boat to ask if any 
assistance was required. No help was needed, but the Meteor 
sent ashore at the first place she came to, and wired to Bergen 
for a tug to be sent out. This tug worked for two hours at the 
stranded Argonaut, but she refused to move, and the attempt 
had to be given up with the breaking of the tow line. Then 
a small steamer took off the passengers and their luggage, and 
conveyed them to Bergen. 

The vessel was eventually brought into Bergen, having been 
safely towed off the rock some 24 hours after the casualty. 
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Divers then ascertained that 35 feet of the keel had been torn 
off, but the vessel had made very little water. She left Bergen 
under her own steam and arrived in London for repairs, being 
ready for her Mediterranean cruise in September. 

JAMeEs FISHER. 


were those made by a board of naval officers on the merchant 
steamer J. C. Wallace, on the Great Lakes.* 

Superheaters are coming into use on various naval vessels 
of the different powers. The Dirr boiler in the German navy 
has for several years been fitted with a superheater. In Eng- 
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BABCOCK & WILCOX BOILER ON JAMES C. WALLACE, FITTED WITH SUPERHEATER AND AUTOMATIC STOKER, 


SUPERHEATED STEAM IN MARINE PRACTICE. 


BY LIEUT. H. C. DINGER, U. S. N. 


A very promising and seductive deyice for increasing the 
economy of the steam engine has been the use of superheated 
steam. Early attempts at using superheated steam in marine 
engines were made shortly after the steam engine came into 
use as a motor for propulsion. These early attempts, though 
resulting in economy, were afterwards abandoned on account 
of the complication, difficulty in keeping in efficient condition, 
and rapid decay of the superheaters on the one hand, and the 
trouble encountered in the valves and cylinders of the early 
engines, due to the high temperature and dryness of the steam, 
on the other. 

The use of superheated steam has of late years become 
quite common. It has thoroughly demonstrated its practical 
usefulness on land boilers, and also to a considerable extent on 
marine boilers. Some of the most interesting of recent tests 


land the battleship Britannia has been equipped with Babcock 
& Wilcox boilers, a portion of which are fitted with super- 
heaters. It is understood that comparative trials of boilers 
with and without superheaters show an economy of about 10 
percent in favor of the boilers with the superheaters. The 
first modern superheaters installed on vessels of the United 
States Navy are those fitted into a portion of the boilers of the 
battleship Indiana. Other vessels of late design are also to 
have their boilers fitted with these attachments. 

The details of the arrangement of superheater on marine 
boilers can be seen from the figure which shows the Babcock 
& Wilcox boiler on the merchant steamer J. C. Wallace. As 
arranged in this boiler, the superheater consists of two square 
boxes connected by U tubes. The steam, after leaving the 
steam drum, goes to one of these boxes, then through the 
superheating tubes to the other box, and then to the steam 
line. The gases strike the superheater after having passed 


*Journal of the American Society of Naval Engineers, August, 1905. 
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once through the tube nest, and by this arrangement are en- 
abled to impart their heat in superheating the steam, while the 
temperature is considerably in excess of what it would be if 
the gases had completed their passage among the tubes, be- 
fore they came into contact with the superheater. 

In the Durr boiler, the two rows of superheating tubes pro- 
ject from the steam drum, and the steam passes through them 
on its way from the steam drum to the steam pipe. In this 


Superheater 
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DUERR BOILER FITTED WITH SUPERHEATER, 


case the gases strike the superheating surface after having 
completed their passage among the water tubes. 


THEORETICAL POSSIBILITIES. 


The economy due to superheating is secured by making a 
certain weight of steam carry with it more heat units than 
ordinary saturated steam contains. The amount of heat lost 
in engine and condenser being assumed to be the same, it 
naturally follows that a larger proportion of the total heat 
carried by a unit weight of steam is utilized when it is super- 
heated than when only saturated. Thus, suppose a pound of 
saturated steam contains 1,200 British thermal units and that 
1,040 British thermal units are lost in the condenser and en- 
gine. The efficiency of the steam in this case will be 160/1,200, 
or 13% percent. Now, suppose the steam is superheated 100 
degrees. It will then contain 1,270 British thermal units 
(assuming 0.7 to be the specific heat of superheated steam), 
and with 1,040 British thermal units lost in the condenser and 
engine, the efficiency of the steam will be 230/1,270, or 18.1 
percent. The theoretical gain in this case would be about 36 
percent. : 

This gain is, however, never approached in practice. Extra 
loss in radiation, and the probability that more heat is re- 
jected, owing to incomplete expansion when superheated steam 
is used, bring the present practical limits of gain down to about 


20 percent for 100 degrees of superheat. The theoretical con- 
dition is modified to a more or less extent by all the different 
things in which the actual engine differs from the ideal heat 
cycle. The great possible theoretical gain serves to show that 
there is a wide field for improvements that may be brought out 
to secure in practice a greater and greater percentage of this 
large possible theoretical increase in economy. It is most 
likely that, to obtain the full gain from the use of superheat, 
the number of expansions should be very great—much greater 
than has been the rule in marine engine practice. 


PRACTICAL CONSIDERATIONS. 


Superheated steam serves to lessen the losses due to initial 
condensation in the high-pressure cylinder. This condensa- 
tion is quite a serious loss in engines using saturated or 
slightly moist steam. When superheated steam is used there 
is a cylinder full of dry steam to the point of cutoff, instead 
of having the same volume of partially condensed steam, with 
the attending drop in pressure below the expansion line and the 
waste due to this liquefaction. In this way superheated steam 
serves to perform an office similar to that of the steam jacket, 
but the superheat performs the duty in a much more efficient 
manner, since the extra heat is mixed up in the whole volume 
of the steam, while the heat of the jacket steam works only at 
the surfaces of the cylinders. 

It has been conclusively proved by extensive practical ex- 
perience that no bad results or difficulties in the way of cylin- 
der lubrication are met with; nor has any inconvenience been 


HAND-FIRED BABCOCK & WILCOX BOILER, WITH SUPERHEATER. 


suffered from the handling of superheated steam in the en- 
gines, when built along the lines of modern approved practice, 
with hard cast iron cylinders and piston rings and piston valves 
for high and intermediate cylinders. The tightness of all steam 
joints is improved by having the steam superheated. 

The gain in economy depends on the degree of superheat 
obtained. If the superheater gives but little superheat there 
may be some question as to whether the added weight and 
cost is worth while. To make it worth while, a superheater 
should give at least an average of 30 degrees of superheat. 
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With steam pressure at about 200 pounds above the atmos- 
phere, a superheat of 35 degrees will give an increase in 
economy in coal consumption of about 5 percent; 70 degrees, 
Io percent; 105 degrees, 15 percent. It is doubtful if much 
more than 100 degrees can be obtained in a practical marine in- 
stallation, though on shore plants a superheat of over 200 de- 
grees is sometimes obtained. 

To obtain a high degree of superheat in marine boilers, some 
matters of special design must be introduced, as has been done 
in the superheating plants on shore. The superheating sur- 
face should be ample, and should be about 15 percent of the 
total heating surface. The total heating surface of the boiler 
can be about the same, or perhaps a little less than that used 
for a boiler not fitted with superheaters. The draft must be 
good, and good coal should be used, in order that a bright hot 
fire may be obtained. The presence of specially arranged brick- 
work for creating a high furnace temperature and avoiding 
smoke will add materially to the degree of superheat obtained. 
The distance of the superheating surface from the point of 
combustion should not be too great, neither should the inter- 
vening water tubes be spaced so closely that the temperature 
of the gases is reduced too much before reaching the super- 
heater. 


While the superheating surface should not be too far from. 


the fire, it should, at the same time, not be so near to the fire 
that there is danger of burning out the tubes. It would seem 
that the superheater should be placed in a position in the 
boiler so that the gases, on striking the superheating surface, 
should have a temperature of about 1,200 degrees. This 
should produce a good degree of superheat, and at the same 
time avoid overheating the tubes of superheater. 

An inrush of a great amount of cold air will reduce the 
furnace temperature. It is, therefore, possible that air heating 
arrangements will result in a practical gain in economy, on 
boilers fitted with superheaters. Elaborate air heating ar- 
rangements are, however, objectionable on the score of weight, 
and, in naval work, on account of additional room that they 
may require. 

The degree of superheat obtained depends to a very great 
extent on the character of the firing. The fire should be even, 
thin, level and bright. These ideal conditions can be ob- 
tained more readily with moderate rates of combustion, good 
natural draft or moderate forced draft, and with good, sys- 
tematic hand firing or mechanical stokers. With unsystematic 
hand firing, indifferent draft or under conditions where the 
output of the boilers is subjected to great variations, the de- 
gree of superheat will be lessened; as it will also be under 
the hurry conditions, and the erratic and somewhat careless 
firing, usually accompanying heavy forced draft. 

With mechanical stokers, the»inrush of cold air through the 
furnace doors, and consequent cooling of the furnace and the 
gases, is avoided. There is less smoke, and a hotter furnace 
is obtained; the temperature also is kept more uniform. All 
of these conditions tend to secure a higher degree of super- 
heat. It is not unlikely that the general introduction of super- 
heating in marine engineering will be followed by the intro- 
duction of the mechanical stoker. The superheater does not 
require the stoker to make it a success, but the advantages of 
the stoker will show with increased force where superheated 
steam is used. 

On some boilers the presence of the superheater checks the 


draft slightly, and also aids somewhat the collection of soot, - 


thus causing the boilers with superheaters to become dirty 
more readily than those without. This defect can be avoided 
by a better arrangement of the superheating tubes and by pro- 
viding good facilities for cleaning them. 

The small amount of extra gear added to the installation, 
the increase in weight and addition in expense, caused by the 
superheater, are very slight, and have no material bearing. A 


boiler with a superheater, in practice, requires no more atten- 
tion than one without the superheater. There is no need of 
any special arrangement in the piping, the engine or the auxil- 
iaries, when superheated steam is used. No change need be 
made in anything. Working with superheated steam really 
gives much less trouble, since there is less cylinder condensa- 
tion and less leakage at joints, stuffing boxes and rods. Steam 
pipes and cylinders are kept in a drier state, and hence are 
less liable to corrosion. 

There seems to be an impression that the use of super- 
heated steam calls for a lot of changes and special arrange- 
ments. This is an error. Superheated steam can be used in 
any marine installation that is successfully using saturated 
steam, and the only difference noticed will be a reduction in 
coal consumption, much less leakage in joints and the absence 
of priming or water hammer. Superheated steam will give no 
cause of worry to the operating force, and needs no special 
attention. 

GENERAL OBSERVATIONS. 


Judging from the results that have been obtained in various 
marine installations where superheaters have been fitted, the 
following points have been demonstrated: 

Superheaters are a practical device for gaining a very sub- 
stantial increase in economy. The use of superheated steam 
is attended with no difficulty in well-designed engines. Super- 
heaters will have a reasonably long period of life, and require 
very little care to keep them in efficient condition. 

Mechanical stokers, in avoiding the admission of cold air 
through the furnace doors, and keeping an even, level and hot 
fire, will materially improve the degree of superheat obtained. 
Air heating arrangements, especially for the air that is intro- 
duced above the furnaces, should improve the superheat. The 
superheating surface should be arranged so that it will be sub- 
jected to a temperature of 1,000 to 1,200 degrees Fahrenheit. 
Fitting boilers with arrangements of fire-brick baffles, walls, 
etc., to add to the furnace temperature, will add to the degree 
of superheat. Poor coal and irregular firing, or heavy and 
smoky fires, will result in low superheat. 

It is quite probable that the next practical and widely ap- 
plied method of gaining increased economy in marine ma- 
chinery, both naval and merchant practice, will be the general 
fitting of watertube boilers with superheaters and mechanical 
stokers. The superheater can be used, whether the engine is 
a turbine or a reciprocating engine, and with both coal and 
oil fuel. 


Eprtor’s Note.—The steam plant of the Britannia includes 
three cylindrical boilers and eighteen Babcock & Wilcox water- 
tube boilers. All of the boilers are worked under forced 
draft on the closed stokehold system, and six of the eighteen 
watertube boilers are fitted with superheaters. The ordinary 
tube-heating area in these boilers was reduced by an amount 
corresponding exactly to the surface of the superheater, so that 
the total surface is the same. The six boilers were sufficient to 
drive the vessel at her cruising speed, the engines developing 
one-fifth of the total power. As at this stage the coal con- 
sumption is heaviest per unit of power, owing to the large 
water consumption of the main engines when developing so 
low a proportion of their full power, and to the fact that the 
auxiliary water consumption then bears such a large proportion 
to the total, the improved economy is important. It was de- 
cided to run a thirty hours’ trial with saturated steam, using 
six of the ordinary watertube boilers, and, for comparison, a 
trial of corresponding duration with superheated steam, the six 
superheater boilers being used. As the cutoff and other condi- 
tions of working the engine were identical, the only variant 
was the temperature of the steam. On this trial it was found 
that the superheated steam gave 111 horsepower less, which 
would indicate that if the whole of the steam plant is to be 
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worked under the superheater system, a greater capacity of 
cylinder may be desirable, or an alteration made in the cutoff. 
The economy, however, of the superheated steam was pro- 
nounced, as the coal consumption with saturated steam was 
2.07 pounds per indicated horsepower per hour, against 1.77 
pounds with superheated steam, while the water consumption 
was 21.02 pounds per indicated horsepower, as compared with 
18.9 pounds for superheated steam. The amount of super- 
heating at the boilers was 92.5 degrees Fahr., and at the en- 
gines 83 degrees above that due to the steam pressure. The 
water evaporated per pound of coal was slightly higher in the 
case of the superheater trial, and the uptake temperature was 
slightly lower, being 347 degrees on the superheated steam trial, 
as compared with 398 degrees on saturated steam. 


The Damage to the Bavarian. 

The Allan Line steamer Bavarian, running between Mon- 
treal and Glasgow, struck on Wye Rock, fifty-eight miles from 
Quebec, on the night of Noy. 3, 1905. After many attempts 
had been made to refloat the vessel, all without success, she 
was taken in charge, largely as a speculation, by two young 
American engineers, and refloated by a novel use of com- 
pressed air. This work was begun in September of 1906, and 
the ship floated in November of the same year. 

In order to render the interior of the vessel sufficiently 
strong to withstand the forces which were to be brought to 
bear upon her, it was necessary to reinforce the decks with a 
large amount of timber bracing. This was done in the ‘tween 
decks, and all the hatchways leading below into the holds were 


‘ 
THE ALLAN LINE STEAMSHIP BAVARIAN AT INDIAN COVE, AFTER BREAKING IN TWO. 


The Dreadnought. 


Schiffbau is authority for the following resumé of the con- 
struction and other weights on the British battleship Dread- 
nought : 


Tons Percent. 
FSU eer ey ysis cet Secuencia carers 5,930 33 
Werticall axeimor oocososacac0000c 3,725 20.85 
Prrowectinve GEG ooccodooo00000c 1,025 57 
SMALE ATO 400 000000000009 375 2.09 
IMACMINETY oooccocccgss000000¢ 1,870 10.44 
Auxiliary machinery .......... 320 1.75 
BU sooowsongaadqnnedte dd faueo. | ooo 5.02 
Battery and ammunition....... 2,850 15.92 
TWORDAGIO CUMUNE 6 o60000000000Gp0 80 0.44 
Equipment and stores......... 825 4.70 


The machinery outfit at 1,870 tons has given a splendid re- 
sult in the development of power for each ton of weight. 
The trial trip showed an average of 24,700 developed horse- 
power, which for comparative purposes may be considered 
equivalent to 27,000 indicated horsepower. This makes 13.21 
developed horsepower and 14.44 indicated horsepower for each 
ton allotted to the propelling outfit as a whole. It is not 
made clear, however, whether the figures for auxiliary ma- 
chinery should be here included, in order to make up the 
total figure usually comprehended under the heading of steam 
engineering, as distinguished from deck and other auxiliary 
machinery. If this is to be added, we have a total of 2,190 
tons, which gives only 11.27 developed horsepower and 12.32 
indicated horsepower per ton. The difference, it is needless to 
say, is quite marked. 


sealed watertight. The position of the vessel on the rock 
was such that the entire bottom was broken for a distance 
of about one-half the total length, and located almost amid- 
ships. As a result, all of the compartments near the middle 
of the vessel were flooded, and, when air under a heavy 
pressure was introduced into these various compartments, the 
water was driven out to make way for it in sufficient volume 
to permit the vessel to float. 

Unfortunately, the breaks in the bottom were of such an 
extent that, after the vessel was finally floated and towed to 
Indian Cove, near Quebec,:she broke in two amidships on 
Sept. 28, 1907, just forward of the boilers. She still remained 
afloat, however, and the break was temporarily patched by 
means of tarpaulins. It is announced that the wreck will be 
sold at auction. 

The vessel was built in 1899 by William Denny & Brothers, | 
at Dumbarton, and was a twin screw steel steamer rigged as a 
schooner. The length is 501 feet (520 feet over all), with a 
beam of 59 feet 3 inches and a depth of 39 feet 8 inches. The 
double bottom was constructed for water ballast. The net 
and gross tonnages were respectively 6,714 and 10,387. Pro- 
pulsion was by means of two triple expansion engines, with 
cylinders 29, 47 and 77 inches in diameter, and a stroke of 54 
inches. She saw service in the South African war, being 
used as a transport by the British government. 


Professor William F. M. Goss has just accepted the position 
of dean in the College of Engineering of the University of 
Illinois, his special work to be identified with the new school of 
Railroad Engineering and Administration. Professor Goss is 
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recognized as a very high authority in the particular field to 
which he is to devote his attention, having for many years been 
the head of the mechanical engineering department of Purdue 
University. 


Richard D. Hurley, manager of the Pittsburg (Pa.) office of 
the Independent Pneumatic Tool Company, died in Chicago, 
Noy. 5, of heart disease. He was 39 years old, and had been in 
the pneumatic tool business for ten years. 
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The propelling machinery consists of a compound surface 
condensing engine, driving direct a nearly horizontal cen- 
trifugal pump, the impeller of which, 30 inches in diameter, 
delivers the water with which the pump is fed, by a scoop- 
shaped inlet amidships, through four nozzles or outlets in the 
sides of the boat, two for motion ahead—one on either side— 
being placed below the water aft, and those for motion astern 
close under the sponsons above water, forward. The engine 
is nearly horizontal, the cylinders being side by side and in- 
clined. The diameters of the cylinders are 814 and 14% 


INBOARD PROFILE AND MACHINERY ARRANGEMENT OF THE LIFEBOAT PRESIDENT VAN HEEL. 


A Hydraulic Propelled Steam Lifeboat. 

It is worthy of mention that the lifeboat which rendered 
such signal service in connection with the disastrous wreck 
of the Berlin, at the Hook of Holland, has seen perhaps as 
much arduous service in the twelve years since it was de- 
‘livered by Messrs. John I. Thornycroft & Co., Ltd., of Chis- 
‘wick, as any such boat now in existence. The President 
‘Van Heel, as this vessel is named, was the first boat of the 
actual lifeboat class to be hydraulically propelled by ma- 
chinery pumping two jets of water from tubes arranged 
astern. 

It was fitted with Thornycroft boiler and machinery of a 
special type to meet the exceptional conditions which pre- 
vail under circumstances such as the late disaster, and the ad- 
vantage of such a boat cannot be questioned, when it is 
borne in mind that the rescues it was able to effect would 
have been absolutely impossible with. a lifeboat using oars 
only, or by any other class of steam-propelled boats. 

The dimensions of the boat in question, which is built 
entirely of steel, are—leneth over all, 55 feet; on the water- 
line, 53 feet; breadths, molded, 13 feet 6 inches; over spon- 
sons, 15 feet; and extreme, 16 feet, the molded depth being 5 
feet 6 inches. She has an extreme draft, when fully loaded, 
of 3 feet 3 inches; the load consisting of crew, 4 tons of 
coal, mast and sails, some thirty or more passengers, and her 
tanks full of fresh water, which, with the propelling ma- 
chinery and boiler, give her a displacement of about 30 tons. 
The hull is divided into eighteen watertight compartments, 
two of which are occupied by the engines and boiler, and two 
forming the coal bunkers, each being capable of being freed 
of water—the smaller by means of a portable deck pump, and 
the larger by the main engines. 


inches by 12 inches stroke. The engine has no reversing 
gear, but is always running one way, the direction of the 
boat ahead or astern being controlled by valves in the dis- 
charge pipes from the centrifugal pump. These controlling 
valves can be worked either from the engine room or by the 
coxswain at the steering wheel, and by moving one valve 
only the boat may be made to turn around on her center, and 
may consequently be steered independently of the rudder. 
The boiler for supplying the engines with steam is of the 
Thornycroft water-tube type, and ‘is capable of supplying 
ample steam at a pressure of 145 pounds per square inch to 
enable the engines to develop about 250 indicated horse- 
power. 

The boat is steered by an ordinary deep rudder, which is 
moved by simpie worm gearing and fitted with an arrange- 
ment for tricing it up in shoal water, without interfering with 
steering operations. For working the anchor and warping 
purposes a steam capstan, driven by an independent engine, 
is fitted at the after end of the engine room, a reel of«100 
fathoms of flexible steel wire rope being fixed in the cockpit 
or well of the boat. To assist the propelling power and the 
steadying of the boat it is fitted with a mast hinged in a 
tabernacle forward, which, when not in use, is lowered and 
stowed along the covering of the machinery. When in use 
it carries a lug sail and staysail. 

The mean speed attained over six runs on the measured 
mile was 9.294 knots, or fully three-quarters of a knot in 
excess of that guaranteed by the builders, which was 8% 
knots in the fully-loaded condition. This speed was attained 
with a steam pressure in the boiler of 140 pounds per square 
inch, maintained with an air pressure in the stokehold equal 
to 23g inches of water, the indicated horsepower developed by 
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THE THORNYCROFT-BUILT DUTCH LIFEBOAT PRESIDENT VAN HEEL. 


the engines, which were running at a mean of 449 revolutions 
per minute, being about 220. After the speed trials the life- 
boat was tested in turning evolutions with and without the 
use of the rudder, and it was especially remarked how easily 
she was put about or her head put in the desired direction, 
quite independently of that directing instrument. 


A Peculiar Accident. 


The United States torpedo destroyer Lawrence recently met 
with an accident that recalls Lewis Carrol’s line: 


“Then the bowsprit got mixed with the rudder sometimes.” 
In this case, however, the rudder got mixed with the port 


THE RESULT OF A PECULIAR ACCIDENT: 


propeller, as may be seen from the photograph taken after the 
vessel had been placed in dry-dock. While the boat was 
maneuvering with both engines backing at half speed, the helm 
being over about 1o degrees to starboard, a turnbuckle in the 
steering transmission broke. The rudder, released in this 
manner, swung freely, gaining sufficient momentum to carry 
away the rudder-chock; and then, as there was nothing to 
prevent, it fouled the propeller. The rudder was cut half in 
two and the port engine stopped. The destroyer, being un- 
manageable, had to be towed in. Needless to say, one of the 
items of repairs consisted in strengthening both the steering 
transmission and the rudder stop. 


M. S. WILLIAMS. 


THE DESTROYER LAWRENCE IN DRYDOCK. OF opm al 
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Unique French Cruising Motor Boats. 

Several interesting types of cruising motor boats have been 
constructed by the Société Delahaye, of Paris, France, in- 
cluding the Yvonne, the Vitu and the Vas-y. ‘The motor boat 
Yvonne is equipped with a 16-horsepower Delahaye engine of 
the four-cylinder vertical type, operating at a normal speed of 
1,250 revolutions per minute. The engine is 1.15 meters (45% 
inches) in length, and occupies a floor space 500 millimeters 
(20 inches) in width. This cruiser, operating with alcohol as 
a fuel, won the second prize at the Chameinnat de la Mer 
races. 


Frames at the fore and after ends of vessels, on account of 
their shape, are difficult to renew for the whole of their length, 
and a satisfactory repair can be effected by cutting the dam- 
aged parts of the frame out and fitting new length for the 
parts cut out; care being taken that where a number of dam- 
aged frames are together, the butts of two adjacent frames 
should be kept well apart, in a vertical direction. Reverse 


frames, stringer, keelson and other angle bars may be treated 
in a similar manner; while stringer plates, deck plating, tank 
top plates, bulwark plating and bulkhead plates are dealt with 
similarly to shell plates. 


THE FRENCH MOTOR CRUISER VAS-Y RUNNING AT LOW SPEED. 


The cruisers Vitw and Vas-y are equipped with 50-horse- 
power Delahaye engines of the four-cylinder type, which oper- 
ate at a normal speed of 1,150 revolutions per minute. ‘These 
motors are I.5 meters (59 inches) in length, with a width of 
500 millimeters. The V/as-y won the first prize at the regattas 
de Poissy-Meulan, also at the Maison-Laffitte regatta. The 
boat is 10.5 meters (34 feet 5 inches) in length, and was en- 
tered in the class of cruisers from 8 to 12 meters (26% to 393% 
feet), the course being 100 kilometers (62 statute miles) in 
length. 


In dealing with repairs due to wear and tear, more liberty 
can be taken in fitting parts of frames or reverse frames, etc., 
also in fitting doubling plates over parts wasted, as most own- 
ers do not object to these in an old vessel, whereas in repairs 
due to damage, most of the parts damaged require to be re- 
newed, or made equal to what the parts were originally. 

In the case of ballast tanks under boilers, the various meth- 
ods adopted to prevent corrosion include a covering of Port- 
land cement spread over the tank top to a depth of about 2 
inches, a layer of brickwork, Bitumastic cement applied hot 


THE 16-HORSEPOWER MOTOR CRUISER YVONNE. 


Repairs to the Hulls of Steel Ships. 

At the Institute of Marine Engineers, Oct. 28, a paper was 
read by Robert Elliott, B. Sc., of Greenock, of which an ab- 
stract follows: ; 

In the case of damaged shell plates, fairing in place can 
sometimes be done by drilling a hole or holes in the deepest 
part of the indentation, and using a screwed bolt and a “strong 
back” to draw it out fair. In the case of plates removed, care 
must be taken in rolling the plates to fair them, so that they 
may not be stretched or elongated. The rivet holes in all out- 
side strakes of shell plating should be re-countersunk before 
riveting, and careful examination made of the plates between 
the rivet holes, to insure that the plates have not been frac- 
tured in driving out the rivets. 


to the tank top, or covering the bottom of the boilers with 
asbestos blankets. In all these methods the efficiency depends 
on the height of the bottoms of the boilers from the tank top. 
In the inside of the tank the usual method is to cover the 
floor with cement wash. Other methods adopted are—coat- 
ing with boiled oil, and the application of a mixture of white 
lead and tallow. 

In the discussion which followed, the too frequent use of 
doubling plates in making repairs was deprecated and the 
necessity of careful application emphasized wherever cement 
or paint is used. For the ballast tanks, the use of boiled oil. 
was considered a good method of preventing corrosion, while 
a mixture of white lead, tallow and a little engine oil as a 
preservative was recommended. 
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It was shown to be common practice in cases of damage to 
the ends of the longitudinal girders in ballast tanks to fit 
bracket plates at every third floor, on alternate sides of the 
girder, attaching the longitudinal girders to the reverse frames 
of the floor, in order to compensate for the loss of longitudinal 
strength. In the construction of ballast tanks, the necessity 
was mentioned of a flexible tube for connecting the ends of the 
cast iron pipe to the bulkhead. 

Experience does not seem to justify recommending at pres- 
ent electric or oxy-acetylene welding for such large surfaces 
as stern frames, although it acts very well with boiler plates. 
It was observed that the cement in bilges was in most cases 
not high enough, and the floor suffered in consequence. A 
better system of ventilation was advocated to prevent corro- 
sion in the ballast tanks under the boilers, with four 8-inch 
pipes arranged so as to form cross currents of air at the 
bottom of the tank. The use of asbestos blanketing was 
deprécated on account of its preventing leaky rivets or seams 
from being detected. 
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Saal cooonaasscaneospo obloooagddoouduopy 21 knots 
AN GkaaAllis7 COSINGISRE 65600000000500000000 RLOS 


She is built of mild steel, in accordance with Board of Trade 
requirements. 

The propelling machinery consists of three Parsons tur- 
bines, one high-pressure driving the center shaft, and two low- 
pressure driving the side shafts. On the exhaust end of each 
low-pressure turbine is placed a reversing turbine. On each 
propeller shaft there is one propeller of 52 inches diameter. 
The two boilers are constructed entirely of steel, and adapted 
for a working pressure of 150 pounds per square inch. 

On trial trip the average coal consumption was 1.8 pounds per 
hour per equivalent indicated horsepower, and she maintained a 
speed of 21.65 knots on the run between the Cloch and Cumbrae 
lighthouses, the mean speed of the double run being 21.1 knots. © 


Clyde Turbine Steamer Duchess of Argyll. 

The facilities afforded by the passenger steamers on the 
Firth of Clyde have been responsible for the development of 
the coast towns and pleasure resorts, and many of the popular 
watering places have been brought into existence by the plying 
of these steamers. The Clyde passenger traffic is practically 
controlled by the three railway companies, Caledonian, Glas- 
gow & South Western, and North British Railway. The latest 
addition to the fleet is the new turbine steamer Duchess of 
Argyll, which was built by Denny & Brothers, Dumbarton, for 
the Caledonian Steam Packet Company’s service on the Clyde 
between Ardrossan and Arran. So far as general dimensions 
are concerned, she resembles the King Edward, with which 
Messrs. Denny introduced the turbine system of propulsion to 
merchant vessels in 1901. The new steamer is the sixteenth 
“turbiner” to be launched from their yard, and she embodies 
all the improvements obtained by the experience of the past 
six years. She is built on very fine lines, and her appearance 
on the water gives the impression of grace and power. 

Her principal dimensions are as follows: 
Length between perpendiculars........... 
IByreavatdn sm@eleal 5 oo0000000000000000000600 
Depth 


250 feet 
30 feet 
to feet 6 inches 


THE NEW TURBINE STEAMER DUCHESS OF ARGYLL. 


The ship has four decks—lower, main, promenade and 
shade. The promenade deck extends from stem to near the 
stern, and is the full width of the vessel. Above the prome- . 
nade deck is the shade deck, which forms a convenient landing 
place at low tide. The main deck extends the full length of 
the ship, a short portion at fore end being open above the bul- 
wark to facilitate the handling of ropes and moorings. This 
open space is inclosed with portable storm boards during 
rough weather. On the main deck forward is the second class 
saloon, which, together with the alleyways at the sides of 
boiler and turbine spaces, forms a shelter in wet weather. Aft 
of the turbine room and on the main deck is the first class 
saloon, which is framed in padouk, a Burmese timber of rich 
color. The windows are large, so as to give a clear outlook. 

Steam steering gear is provided for working the stern rud- 
der, which is of the balanced type. A bow rudder is also 
fitted, to enable the ship to be accurately steered when backing 
out of harbor. The vessel is fitted throughout with electric 
light, including mast head and side lights. An interesting 
feature is the arrangement for stowing the 2,000 life belts, 
most of them being stowed on the underside of promenade 
deck in hinged racks, so arranged that in a few seconds they 
can be made available for use. ALLAN McPHERSON. 


520 


International Marine Engineering 


DECEMBER, I907. 


li 
i 


Published Monthly at 


Christopher St., Finsbury Square, London, E. C. 
E. J. P. BENN, Director and Publisher 
and at 


17 Battery Place New York 
By MARINE ENGINEERING, INCORPORATED 


H. L. ALDRICH, President and Treasurer 


GEORGE SLATE, Vice-President 
E. L. SUMNER, Secretary 
SIDNEY GRAVES KOON, Editor 


Offices Boston, 170 Summer St., S. I. CARPENTER. 


Branch { Philadelphia, Machinery Dept., The Bourse, S. W. ANNEss. 
Chicago, 625 Monadnock Block, Howarp S. Moss. 


Entered at New York Post Office as second-class matter. 
Copyright, 1907, by Marine Engineering, Inc., New York. 
INTERNATIONAL Marine ENGINEERING is registered in the United States 
Patent Office. 

Copyright in Great Britain, entered at Stationers’ Hall, London. 


The edition of this issue comprises 6,000 copies. We have 


no free list and accept no return copies. 


Notice to Advertisers. 


Changes to be made in copy, or in orders for advertising, must be in 
our hands not later than the 5th of the month, to insure the carrying 
out of such instructions in the issue of the month following. If proof 
#s to be submitted, copy must be in our hands not later than the rst of 
the month. 


Engineering Misinformation. 

In another column will be found a quotation from 
one of our contemporaries, in which an authority upon 
the subject of coal mining has entered into a discus- 
sion on the subject of coal consumption of steamships, 
this being, of course, very intimately related with the 
subject of marine propulsion. Unfortunately, this 
gentleman used totally erroneous assumptions in his 
computations, and an article which should have had 
an educational value has appeared, in which the mis- 
leading factor is very large indeed. Not only were 
the assumptions incorrect, but the results obtained from 
the computations were equally wrong. We have set 
the matter right in this issue, so far as it was possible 
with the meager information at hand, and have given 
not only the correct method of figuring in a case of 
this sort, but also results which, under the set of cir- 
cumstances which we have assumed, would be liable to 
be achieved. ; 

It is a well recognized fact among marine interests 
generally that there is nothing much more elusive than 
the subject of propulsion treated without a full knowl- 


edge of all the facts in the case. The length of the 
ship has a large effect upon the speed, because upon 
this length and upon the length of the wave set up by 
the bow depends in large measure what is known as 
the wave-making resistance. This wave length is a 
pretty definite function of the speed of the ship, be- 
cause the length of the bow wave from crest to crest 
will vary about as the square root of the speed. The 
relation between the length of the wave and the length 
of the ship is of importance, by virtue of the position 
which the second crest of the wave would occupy with 
regard to the stern of the ship, experiments having 
shown that for certain positions of this crest a dispro- 
portionate increase of power would be required for 
small increases in speed, while for other positions these 
small increases could be obtained with comparatively 
slight addition to the power. 

It is largely on account of the peculiarities existing 
with regard to the relation between power and speed, 
as exhibited in the last sentence, that it is impossible 
to state a definite function of the speed according to 
which the power will vary. For certain speeds the as- 
sumption that the power varies as the cube of the speed 
is entirely correct, and it is nearly correct for all speeds 
which are not greater than should be expected of the 
design in question. It will be noted, however, by re- 
ferring to the bottom of first column, page 458 of 
our November number, where for two specific cases 
this index is seen to be 4.58 and 5.98, respectively, that, 
under certain conditions not easy to predicate in ad- 
vance, a computation based on the cube of the speed 
would give results utterly unreliable. It is for this 
reason that we approach the computation of the coal 
consumption above mentioned with some little hesita- 
tion, because it is perfectly certain that no such com- 
putation can be absolutely, or even in general very 
nearly, correct. However, in the absence of more 
specific knowledge on the subject, the method we have 
used is the only one which can well be employed. 

Aside entirely from the figures given in this par- 
ticular case, we are brought face to face with a problem 
of no little importance in connection with the educa- 
tional value of technical magazines. The contemporary 
from which we have quoted is a journal of extremely 
high standing in its own particular field, and, as such, 
its value to its readers is very high indeed. The pub- 
lication, however, of an article of this sort means the 
spreading broadcast, not only of misinformation, but, 
we may almost say, of unsound doctrine. The gen- 
tleman who wrote the article, while an authority in his 
own line, is not only not an authority on marine propul- 
sion, but he is absolutely not at all familiar with the 
subject, and apparently has not at hand the best means 
of setting himself right. It is for this reason that a 
subject such as that under discussion should always 
be left to some one who is an expert along that par- 
ticular line, in order that the educational value of the 
article may not be lost, and the standing of the journal 
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thereby impaired. Nor is this merely a case of loss of 
educational value—such an article is really a very 
heavy detriment, because of the misstatements which 
it contains. It not only does not add value, but it takes 
away very largely from the value of the magazine as 
a whole. 

We have spoken thus freely on the subject in an en- 
tirely friendly spirit, and because we realize how ex- 
tremely important it is that a magazine of the high 
character of our contemporary should run no risk of 
jeopardizing its influence in the engineering world. 
Engineering is not much of a mystery to those initiated, 
although certain portions of the field are as closed books 
to those whose activities have been confined exclusively 
to other portions, widely divergent from them. It is 
not an exact science, but its qualifications in that re- 
gard are such that, in most cases at least, certain 
definite results may be achieved without too much al- 
lowance for unforeseen contingencies—provided al- 
ways that the designer is one properly qualified to de- 
sign; in other words, that he is a specialist in the de- 
partment in which he is working. 


The American Battleship Cruise. 

Much interest has been manifested all over the world 
in the approaching cruise to the Pacific through the 
Straits of Magellan of a large fleet of battleships of 
the United States Navy. Efforts have not been want- 
ing to give this cruise a deep political significance 
which it does not deserve. It seems to be the inten- 
tion of the authorities to make the cruise simply for 
the purpose of giving practice to the men upon the 
ships participating, to leave the fleet for some time in 
the Pacific waters of the United States, and then to 
complete the circuit of the globe by sending the fleet 


back to the eastern coast of the United States by way , 


of the Indian ocean, the Suez canal and the Atlantic 
ocean. 

The political significance which it was attempted 
to attach to this program was based upon certain 
fancied national differences of opinion between Amer- 
ica and Japan, magnified by the daily press so as to 
afford news items of a highly colored character. There 
have been serious differences of opinion, and these still 
exist. They are of a character, however, very similar 
to certain differences existing between Japan and her 
defensive ally, Great Britain, and, while their im- 
portance at the local points affected has been consider- 
able and may yet cause a certain amount of friction, 
yet their scope is by no means such as to give cause 
for worry to the supporters of a universal peace among 
nations. 

The fleet which has been designated to make the 
cruise is the very flower of the American Navy. It 
consists of sixteen first-class battleships in four divi- 
sions of four ships each; this squadron has been pre- 
ceded by two splendid armored cruisers, and is to be 
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followed by a flotilla of half a dozen torpedo-boat de- 
stroyers. 

The battleships represent five types, ranging from 
11,520 to 16,000 tons in displacement, and from 16.82 
to 19.26 knots in speed. The aggregate displacement 
is 223,436 tons, or an average of 13,905 tons, while the 
mean speed is 18.28 knots. The aggregate main bat- 
teries include sixteen 13-inch, forty-eight 12-inch, 
eighty 8-inch, sixty 7-inch, one hundred twenty-four 
6-inch, and twenty-eight 5-inch guns, with a total 
broadside fire of 81,390 pounds (36.3 tons) of metal 
at one discharge. Five of the ships, of the Connecticut 
class, are among the most powerful afloat, having each 
a broadside of four 12-inch, four 8-inch and six 7-inch 
guns. 

Needless to say, this wholesale transfer of the 
naval striking arm from the Atlantic to the Pacific 
will leave the Atlantic coast of the United States 
almost clear of naval defense. At an earlier stage of 
the world’s civilization (always presuming equal facil- 
ities for communication) this state of affairs would 
have placed the great republic invitingly open to at- 
tack. Under present conditions, however, the demands 
of commerce for uninterrupted prosecution of trade 
would place such an attack far out of reach of any 
“jingoistic” element which might seek to initiate it. 


American Society of Mechanical Engineers. 

The fifty-fourth annual meeting of this society will 
be held in the Engineering Societies building, New 
York, Dec. 3 to 6, 1907. Symposiums on foundry 
practice, giving the experience of prominent men in 
that work, have been arranged. The specific heat of 
superheated steam will be taken up, as well as the 
utilization of low-grade fuels in gas producers, tests 
of producer gas engines, combustion control in gas en- 
gines and other live topics, such as industrial education, 
power transmission by friction driving, and cylinder 
port velocities. All these subjects have been treated 
by prominent engineers of Europe and America, pro- 
fessors in our engineering universities, and men emi- 
nent in the particular work of which they write. 

While the deliberations of this society rarely touch 
the marine field directly, yet the whole subject matter 
of engineering is so interwoven, one part with another, 
that what interests one society cannot be said to be en- 
tirely devoid of interest to other branches. The par- 
ticular items in the coming meeting of the Society of 
Mechanical Engineers which are of more than passing 
interest to those engaged in marine work are those call- 
ing attention to the utilization of low-grade fuels in 
gas producers, tests of producer gas engines, and com- 
bustion control in gas engines. The subject of cylin- 
der port velocities, while one of live interest to the 
marine engineer, is taken up here entirely from the 
standpoint of stationary practice, and would be ap- 
plicable to our special case only in general measure. 
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Progress of Naval Vessels. flanged ends, oN er with projecting inlet and outlet pipes, 


The Bureau of Construction and Repair, Navy Department, 
reports, October 10, 1907, the following percentage of com- 
pletion of vessels building for the United States Navy: 


Sept. 1] Oct. 1 
BATTLESHIPS. 
Tons. Knots. 
Mississippi......| 13,000 | 17 Wm. Cramp & Sons.........-. 91.97 | 94.96 
Wdahowreee ce: 13,000 | 17 Wm. Cramp & Sons..........} 86.01 | 87.54 
New Hampshire.} 16,000 18 New York Shipbuilding Co...| 83. 85.3 
South Carolina..| 16,000 | 183 | Wm. Cramp & Sons.......... 21.7 | 24.66 
Michigan.......| 16,000 | 183 | New York Shipbuilding Co...| 24. 25.7 
Delaware....... 20,000 | 21 Newport News $.B.& D.D.Co| 0.0 0.65 
ARMORED CRUISERS. 
South Dakota...| 18,680] 22 Union Iron Works... 98.9 99.9 
North Carolina..| 14,500 | 22 Newport News Co... ...| 88.99 | 91.5 
Montana........| 14,500] 22 Newport News Co...........| 82.58 | 84.62 
SCOUT CRUISERS. 
Ghester=eeee en 3,750 | 24 Bath Iron Works..........-- 88.72 | 90.64 
Birmingham.....| 3,750 | 24 Fore River Shipbuilding Co...) 87.75 89.46 
Ginés0000000 3,750} 24 Fore River Shipbuilding Co...| 86.57 | 86.99 
SUBMARINE TORPEDO BOATS. 
Cuttlefish....... — —_ Fore River Shipbuilding Co...| 99. 99. 
Vipers. ciateeaae — — Fore River Shipbuilding Co...| 99. 9S. 
pDarantulaseeeer — — Fore River Shipbuilding Co...| 99. 99. 
Octopus eeeneee _— — Fore River Shipbuilding Co...| 99. 99. 


ENGINEERING SPECIALTIES. 


Combination Metallic Packing. 

The piston rod packing illustrated is placed on the market 
by the Combination Metallic Packing Company, Limited, of 
Gateshead-on-Tyne. It will be seen to consist of a series of 
rings of soft metal, gripping the rod in such a manner that, 


with proper length of gland, no steam can escape past it. It 
is stated that this packing has been fitted to 800 war vessels 
in 20 navies, and 1,000 passenger and other merchant vessels 
in 423 steamship lines. 


A Welded Exhaust Pipe. 

Among the welded specialties of the Steel Barrow Com- 
pany, Limited, Uxbridge, are a number of devices for use 
with motor boat engines, among which may be mentioned 
water-jacketed exhaust pipes, stern tubes, gasoline tanks, muf- 
flers (silencers) and expansion pipes. 

The exhaust pipe which we illustrate was made up of sheet 
steel 1/16 inch thick, for use on a six-cylinder engine. It con- 
sists of a double tube with flanged branches welded in and 


also welded in, for the circulation of water. The weight of 
this tube, which is about four feet long, is only 28 pounds, 
whereas the brazed copper tube which it replaced weighed 
112 pounds. It is stated that this saving of weight is com- 
bined with an increase in durability, which would appear to 
make the article of much importance, particularly in high- 
speed boats.’ 


A Ship Lighting Set. 
The installation illustrated was supplied by Belliss & Mor- 
com, Limited, Birmingham, to the Peninsular and Oriental 
steamship Mooltan. The set consists of a self-lubricating, 


high-speed, double-acting engine of the two-crank compound 
type, direct connected to a generator of 40 kilowatts, built by 
Siemens Brothers Company, of London. 

The engine is rated at 58 brake horsepower when operating 
at a speed of 450 revolutions per minute. 


Five of these sets 


are fitted in the steamer, supplying current for 1,400 incan- 
descent lamps cf 16 candlepower; 400 12-inch electric fans; 
six forced-draft fans; four large ventilating fans; a search- 
light of 8,000 candlepower ; six coaling lamps of 20,000 candle- 
power each; electric headlight and side lights, and two Brockie- 
Pell lamps of 40,000 candlepower each. 


Marine Annunciators. 

A new type of annunciator designed for marine use by the 
Holtzer-Cabot Electric Company, Brookline, Mass., although 
not claimed to be watertight, yet has the mechanism so 
thoroughly protected that it will withstand the dampness and 
moisture on shipboard without in any way corroding the metal 
parts or affecting the operation. Standard gravity drops, are 
used, but the coils are thoroughly treated with a moisture- 
proof compound, and baked so as to prevent any short 
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‘circuiting caused by the disintegration of the insulation from 
dampness. Non-corrosive metals are used, so as to prevent 
all possibility of rust forming at the pivot points and inter- 
fering with the instantaneous operation of the drop. The 
drops are reset by means of a checking rod, which passes 
through a rawhide gasket secured to the inside of the frame. 
The case is of heavy. wood construction, with round corners, 
and is usually finished to match its surroundings. It is made 
in two sections, the backboard and the cover. All the con- 


nections are brought to the backboard, on which the drops are 
mounted, so that this portion of the annunciator may be in- 
stalled and tested without closing the cover, and the perfect 
working of the instrument be insured. The holes in the back- 
board, through which the wires pass, are filled with a moisture- 
proof compound, rendering this part of the annunciator prac- 
tically watertight. The cover is hinged to the backboard and 
is fitted with a tubular rubber gasket, so that when closed it 
makes a perfect fit, and prevents the ingress of all moisture. 
As a further precaution against dampness, paraffin wax is run 
around the edge of the glass, where it meets the frame. 


Wedgring Joints. 

These joints, which are placed upon the market by Benja- 
min Parker, Ltd. Birmingham and London, are designed for 
coupling copper, brass and other tubes in such a manner as to 
do away with any necessity for screwing the tubes. The ob- 
ject of this is to make possible the use of tubes of a lower 
gage than would be necessary for screwing. The joint con- 
sists of two cylindrical shells, and the wedgring, which also 
is cylindrical. The inner shell has screw threads cut on the 


inside to receive the wedgring, and others on the outside te 
take the outer shell. Both inner and outer shells are recessed 
to receive the flared ends of the tube, thus forming a shelter 
by which, under the influence of the wedgring, the joint is 
made. 

This joint is extremely neat in appearance, and can easily be 


disconnected for cleaning purposes. The ends of the tube are 
flared out a very slight amount by a special tool, the wedgring 
is screwed home by means of another tool, and the joifit is 
made in less than 5 minutes. It is said that the area of 
the tube is not in the least diminished by the wedgring, and 
that the joint when made will stand hydraulic pressure up to 
1,000 pounds per square inch. Being a metal-to-metal joint, 
no red lead or other joining material is required. 


A Propeller Shaft Lubricating Box. 

The illustration shows an arrangement of a protective 
lubricating box with oil grooves, cocks and pipes, as placed 
upon the market by F. R. Cedervall & Soener, of Gothenburg, 
Sweden. It is claimed for this device that it increases the 
mumber of revolutions of the engines, enables the tail shaft 
to be efficiently lubricated by oil, prevents sea water and grit 
from entering the stern tube, dispenses with all need for 
costly brass liners on the shaft and for lignum vite bearings, 
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practically eliminates galvanic action, and furnishes a maxi- 
mum safety against breakdown of the shaft. ; 

The present device has three or more grooves, all in the 
stern tube bushing, the top one being for the escape of air, 
while the others are for leading the oil to the inside of, the 
movable ring of the protective box. From the stern tube 
three pipes are carried through the after bilge, and fitted with 
cocks. Oil is forced in by means of a small hand pump 
through one cock, while the other two are for overflow and 


drainage. 


TECHNICAL PUBLICATIONS. 


Steamship Coefficients, Speeds and Powers. By Charles 
F. A. Fyfe. Size, 4 by 6% inches. Pages, 280 + 31 plates. 
London, 1907. E. & F. N. Spon, Ltd. Price, in flexible covers, 
10/6 net. New York: Spon & Chamberlain. Price, $4. 


This is a pocketbook containing the dimensions and per- 
formances of nearly a thousand vessels of diverse type, form 
and characteristics, each being reduced to a standard of i100 
feet in length. There are also progressive trials, eighty in 
number, of ships and models, with notes on Froude’s Law of 
Comparison, skin friction corrections, engine efficiency, pro- 
pellers, the Admiralty formula, angles of entrance, fineness 
appropriate to various speeds, etc. The data has been taken 
particularly from papers by eminent naval architects who 
have contributed towards the improvement of sound methods 
of comparing steamship performances. The importance of 
considering the ratio of beam to length in all questions of 
fineness appropriate to speed has been emphasized throughout. 

The introduction deals with the Law of Comparison, after 
which are taken up the various subjects mentioned above, 
while the greater part of the book is devoted to tables and an 
analysis of them. Included in the list of tables are a number 
of arithmetical tables, including those showing the two-thirds 
power of displacements, and: the 1.94, 2.94, 1.83 and 2.83 
powers of various numbers which may be taken to represent 
speeds. The large amount of data collected, and its great 
diversity with regard to the character of vessels, renders the 
work an exceedingly valuable one for reference and for con- 
sultation, when it comes to a question of design. 
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Electrical Installations of the United States Navy. By 
Commander B. T. Walling, U. S. N., and Julius Martin, E. E. 
Size, 554 by 9% inches. Pages, 648, Figures, 301. Annapolis, 
Md., 1907. The United States Naval Institute. Price, $6 net 
(24s.). 

This is a manual of the latest approved material, including 
its use, operation, inspection, care and management and the 
method of installation on board ship. The work is divided 
into fifteen chapters, of which the first two deal with in- 
candescent and arc lamps and searchlights; the next two with 
wire and, wiring appliances; the next two with generating 
sets; the seventh, eighth and ninth, with motors and their 
application; the next, with the inspection of generators and 
motors; the eleventh and twelfth, with apparatus and instru- 
ments used in connection with generators and motors, and 
with their tests, as well as general notes on these pieces of 
apparatus, while the last three chapters cover electric fixtures 
and lanterns, communication, and notes on. installation. 

The work is gotten up in a very thorough manner, and in- 
cludes descriptions of apparatus from a wide variety of de- 
signers, because of the fact that the navy has been supplied 
with apparatus from many builders. Both half tones and 
line cuts are used, according to necessity, and the number of 
illustrations is evidence of the completeness with which this 
part of the work has been carried out. Details of the en- 
gines for lighting and power purposes are given, even to such 
small matters as metallic packing, rocker arms for yalve 
mechanism, and grease cups. The electric connections are 
shown in the usual diagrammatic form, with enough in the 
way of illustration to furnish a complete description. Many 
of the cuts are of the clear, sharp, wax type, though a few are 
rather crude zinc cuts. 

The chapter on communication deals with material used 
for simple methods of calling attention to the point of origin 
of the call, by bell, buzzer or annunciator. This includes 
various kinds of indicators, and engine and steering telegraphs, 
fire alarms and stoking signals. It includes also semaphores, 
but does not touch the subjects of wireless telegraphy or 
submarine signaling. One defect of the volume is in the lack 
of a comprehensive index. 


Saint Mary’s Falls Canal. Semi-Centennial, 1905. Com- 
piled and edited by Charles Moore. Size, 734 by 10% inches. 
Pages, 286 + xx. Illustrations, 83. Detroit, 1907: The Semi- 
Centennial Commission. Not for sale. Supplied to libraries 
at cost of shipment, 30 cents. : 

This work is commemorative of the semi-centennial of the 
canal, and of the exercises at the celebration at Sault Sainte 
Marie, Mich., Aug. 2 and 3, 1905. It contains also an elaborate 
history of the canal, by John H. Goff, and papers relating to 
the Great Lakes, to the traffic upon the Lakes, and to the 
traffic through the canal. It is splendidly printed and illus- 
trated, the views covering buildings and scenes along the line 
of the canal, taken from photographs and from old prints, as 
well as ships which have reached prominence in the traffic of 
the canal, and men whose work is represented there. A chart 
showing the American and Canadian canals with their locks, 
as well as the power canals and the approaches from each di- 
rection, is given in colors, while the frontispiece, illustrating 
the squadron representing the naval parade leaving the Poe 
Lock on Aug. 2, 1905, is a splendid half-tone made by the 
three-color process. 

The book contains a number of special articles, including 
the Celebration, by J. P. Nimmo; the Governor’s Address, by 
Hon. Fred M. Warner, Governor of Michigan; Historical 
Address, by Hon. Peter White; Address, by Hon. Charles W. 
Fairbanks, Vice-President of the United States; Greeting of 
the Dominion of Canada, by Hon. Rodolphe Lemieux, So- 
licitor General; the Improvement of Lake Channels, by Hon. 
Theodore E. Burton; the Commerce of the Great Lakes, by 


. 


Hon William Livingstone; the Future of American Com- 
merce, by Hon. Julius C. Burrows; Canada and the United 
States, by Hon. Raoul Dandurand, speaker of the Senate of 
the Dominion of Canada; Incidents of the Celebration; Com- 
merce of the Great Lakes in 1905, by Ralph D. Williams; 
Pleasure Boating on the Great Lakes in 1905, by Robert E. 
Power; and a list of vessels navigating the Great Lakes in 
1905, arranged alphabetically according to the name of the 
owning company or interest. At the end is a chronological 
record of the principal.contracts connected with the improve- 
ment of the river and, canal, followed by an index of the 
entire work, and lists, of ships, captains and engineers on the 
Great Lakes, arranged alphabetically. 


Hendricks’ Commercial Register of the United States, 
Size, 734 by ‘10 inches.. Pages, 1,215. Samuel E. Hendricks 
Company; 74 Lafayette street, New York. Price, Si@, — ° 

This is the sixteenth edition of a book which has appeared 
annually since 1891. It comprises a complete list of all con- 
cerns in the United States available for the use of both buyers 
and sellers connected with such industries as architecture, 
mechanical engineering, contracting, ° electrical engineering, 
railroad work, iron, steel, mining, milling, quarrying, export- 
ing, etc. The first edition of this register, published in 1891, 
contained about 500 pages, and required only eight pages to 
index the material. It was devoted solely to the building in- 
dustry of the country. From this the publication has grown 
until the present edition includes over 1,200 pages, containing 
upwards of 350,000 names and addresses classified under 31,212 
trade headings, and requiring 76 pages for the index. 

As an illustration of how the system of classification makes 
the lists available for both buyers and sellers,— in the case of 
“machinists and founders,” all firms operating machine shops 
and foundries are listed under those heads for mailing pur- 
poses. Then each firm is sub-classified under headings that 
cover every variety of its product. Not only has the present 
edition been enlarged, but the lists have been carefully re- 
vised, corrected and brought up to date. 

The Blacksmith’s Guide. By J. F. Sallows. Size, 4% by 
7 inches. Pages, 157. Illustrations, 165. 1907, Brattleboro, 
Vt.: The Technical Press. Price, bound in cloth, $1.50; bound 
in leather, with round corners, $2.00. 

This little work, which is of convenient size to fit into the 
pocket, has been prepared by a blacksmith of years of experi- 
ence, whose specialty has been along the line of hardening 
and tempering of tools. The work contains valuable instruc- 


tion on forging, welding, hardening, tempering, treatment of 


high speed steel, case hardening, annealing, coloring, brazing 
and general blacksmithing. The methods described in its 
pages have been developed and tried out by the author during 
many years of practical work, and deserve consideration from 
all firms doing machine work, and all skilled mechanics along 
this particular line. The processes used by the author in 
hardening the tools for machine shop work are unique, and 
are said to have been remarkably successful in competition 
with similar tools treated by methods conimonly known and 
generally followed 

Three of the plates are colored, showing varying degrees 
of heat and temper, as well as the effects obtained by methods 
of case hardening and coloring. The other illustrations are 
largely line drawings, showing how various operations are 
performed, and illustrating the tools used and the products 
obtained by the various processes described. 


With a depth at low water of 35 feet, the new Ambrose 
channel out of New York harbor has been opened. The final 
depth is to be 40 feet, and the further work is being carried on. 
The present depth, however, is such that the largest ocean 
liners may use the channel at nearly all stages of the tide. 
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SELECTED MARINE PATENTS. 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 


American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Loan & Trust Building, Washington, 


. . 


864,190. PROPELLER. JAMES H. PIERCE, BAY CITY, MICH. 
peer NON TO SMALLEY MOTOR COMPANY, LIMITED, BAY 


Claim.—1. In a propeiler, the combination with a shaft, of an approxi- 
mately cylindrical hub secured to the extreme rear end of the shaft and 
extending rearwardly of the shaft, the hub provided with diametrically 
extending apertures, one located in advance of the other and passing 
centrally of the hub, shanks oscillatory within the apertures, blades 
carried by the shanks, the hub provided with offset grooves of different 
lengths, arms of unequal lengths slidingly received in the respective 
grooves, a collar slidingly mounted on the shaft, the collar normally 
lying against the forward end of the hub, the arms connected to the 
collar pins carried by the arms, and laterally projecting feet located at 
the juncture of the shanks and blades, the outer ‘ends of the feet being 
slotted to receive the pins on the arms, the reciprocation of the arms 
operating to reverse the propeller. Five claims. 


864,484. SCREW PROPELLER. FREDERICK W. ORDING, JER- 
SEY CITY, N. J., ASSIGNOR OF ONE-HALF TO EMIL HIG- 
GINS, NEW YORK. 


Claim.—1. A screw propeller blade having a fluid passage therein, 
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provided with an outlet in one face thereof and a lip on the face of the 
blade adjacent to the outlet. Five claims. 


864,875. REVERSIBLE PROPELLER. GEORGE F. VILLINGER, 
LONDON. 


Claim.—1. In a reversible propeller, the combination with the pro- 
pecs shaft of a propeller boss made in parts, blades carried by said 
oss and capable of angular adjustment thereon, enlargements on said 
blades bearing against the interior of the boss, slots in the enlarge- 
Ments, eccentric pins passing through said slots, a separate stationary 
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block having a projection at one end entering the boss, said block 
being fixed in said boss, rotating therewith and acting as a bearing for 
the inner ends of the blades, a reversing rod, a block fixed on the re- 
versing rod and moyable in the boss, pins on said movable block, links 
on said pins, the other ends of said links entering said slots and being 
connected to the eccentric pins carried by the enlargement. Three 
claims. 


864,942. PROPELLER GEAR. WILLIAM WITT, PORT CLIN- 
TON, OHIO. / 


Claim.—1. In a device of the described character, an engine, a stub 
shaft for the engine, a gear wheel on the shaft, a propeller shaft, a 
pinion on the propeller shaft engaged with the gear wheel, a bracket 
upon the base of the engine, a bearing for the propeller shaft on said 
bracket, a thrust bearing upon the body of the engine for the forward 
end of the propeller shaft, said pinion being secured to the propeller 
shaft between said two bearings. Three claims. 


865,180. APPARATUS FOR RAISING SUN-KEN VESSELS. FER- 
NANDO STAUD Y XIMENEZ, CHICAGO, 


Claim.—1. A submergible pontoon for the purpose -set forth, com- 
prising a shell equipped with an air pressure and water inlet vaive and 
a water outlet valve, said valves being connected together to adapt them 
to work simultaneously, and a guide tube through the shell for a Jifting 
cable to direct the shell, by filling it with water for sinking it, toward 
the point of attachment of said cable to a sunken vessel to be raised. 
Six claims. 


865,155. MARINE VESSEL. THOMAS S. BARWIS, VAN- 
COUVER, B. C., ASSIGNOR OF ONE-HALF TO FREDERICK 
Cc. WADE, VANCOUVER. 


Claim.—1. A marine vessel provided with a deck, a floatable cabin 
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resting on the deck, said cabin having sides and ends inclined down- 
wardly and inwardly for a distance, the sides of the floatable cabin being 


built inwardly below the inclined portion to form passageways between 


the cabin and the sides of the vessel, and gussets on the vessel, which 
are adapted to fit the tumbled-in sides and ends of the floatable cabin. 
Four claims. 

865,244. PROTECTOR FOR VESSELS IN CASE OF COLLISION. 
NIELS C. YORGENSEN-GUNDHOLM, BRADFORDVILLE, FLA. 


Claim.—1. The combination with a vessel of a casing carried by the 
keel of the vessel, having a buffer beam working in the casing and pro- 
jecting in advance of the bow of the vessel, and a plurality of spiral 


springs arranged in said casing in the rear of the inner end of the buffer 
beam, said springs increasing in size and strength as the rear end of the 
casing is approached. Four claims. 


866,348. MEANS FOR RAISING SUNKEN VESSELS. GEORGE 
FEARON AND C. S. FEARON, NEWCASTLE-UPON-TYNE. 

Claim.—1. Means for raising a sunken ship or vessel, which consists 
in a network of fore-and-aft cables adapted to be arranged longitudinally 
of the hull, and transverse cables placed transversely of and beneath the 
hull, said fore-and-aft and transverse cables being connected by rings 
and shackles; air vessels adapted to be secured to the network of cables, 
and provided at the bottom thereof with rings and shackles whereby they 
may be connected with the fore-and-aft cables; and bow or stem clamps 
adapted to engage the bow of the vessel and with which the fore-and-aft 
cables are adapted to be connected. Three claims. 


866,365. PROPELLER. GEORGE W. JACKSON, PHILA- 
DELPHIA, PA. 
Claim.—1. In a propeller, a blade having a hub portion, a hub mem- 


ber which is separate from said portion, said member and portion having 
each a central bore to receive a propeller shaft, and a series of open- 
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ings surrounding said central bore, and separate devices for adjusting 
and securing the blades on said member, said devices extending parallel 
through said portion and member. Eight claims. 


866,465. PROPELLER AND STEERING DEVICE. 
HEARN, MOUNT VERNON, N. Y. 


Claim.—A. propelling and steering device for vessels comprising a 
tube extending from the bow of the vessel toward the stern and provided 
with lateral branches extending out through the sides of the vessel near 
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the stern, a screw propeller journaled in the tube, means for rotating 
said propeller, gates hinged at the rear end of the tube at its junction 
with the branches, a shaft connected to each gate and extending up 
through the deck of the vessel, pinions on the shafts, and a tiller pro- 
vided with a toothed sector for engaging said pinions to rotate said 
shafts. One claim. 
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ae PROPELLER. ARTHUR W. LEARNARD, BOSTON, 
MA b 
Claim.—1. In a propeller, a propeller shaft; a hub or head on said 


shaft; means whereby the rotation of the shaft in opposite directions 
imparts relative longitudinal movement to the shaft; mechanism for 
imparting rotation to said hub or head in opposite directions at dif- 


ferent points in the longitudinal movement of the shaft; blades pivotally 
secured at their inner ends to the hub or head and adapted by their 
shape to spread or swing outward and act as propeller blades when the 
shaft is driven in the ordinary direction, and to fold when the vessel is 
drawn through the water by sail or other power not connected with 
the propeller shaft; and means for holding the blades in a spread or 
expanded position when the shaft is reversed. Three claims. 


British patents compiled by Edwards & Co., chartered patent 
agents and engineers, Chancery Lane Station Chambers, Lon- 
don, W. C. 


8,538. SHIPS’ COURSE RECORDERS. W. C. FORBES AND C. 
E. CLIFT, SOUTHWARK, LONDON. 


The rotor is mounted in a single tube, which passes through a cock 
capable of closing the aperture in the ship’s side when the tube is 
withdrawn. The rotor is connected to the distance indicator by tele- 
scopic rods, so that the tube may be readily withdrawn by means of the 
rack and pinion. The frame surrounding the compass and carrying the 
course recording pencil is pivotally mounted on a bridge piece attached 
to the bowl. A radial slotted arm, engaging with a pin projecting from 
the frame, is rotated by a light rod mounted on the compass card. 
The indicator is connected electrically or otherwise with a pencil, 
which marks the moving indicator sheet. In a modification, the escape 
orifice for the water leaving the rotor is formed in the part of the tube 
outside the ship. ; 


8,551. PADDLE WHEELS. COUNT R. KINSKY, KRASNA, 
_ AUSTRIA. 


In paddle wheels in which plane floats are alternately inclined to the 
axis, the ends are made conical in form. The floats are made separate 


so that single floats may be replaced when damaged. The angles be- 
tween the floats may also be replaced by plane portions. The inven- 
tion is differentiated from those employing helicoidal floats with rounded 
connecting pieces. 


9,328. SHIPS’ LOGS. E. V. H. RIZZO, LONDON. 


In an electric ship log, a shaft connected to the rotor and mounted 
at the taffrail carries a roller, which, upon lifting another roller carried 
by a lever, completes an electric circuit through the contact and spring, 
thus actuating, once for each revolution of the rotor, the counting 
mechanism, situated at a distance. The shaft is preferably mounted on 
ball bearings. In the counting mechanism, the armature of an electro 
magnet rotates, by its connection with the pawl, a ratchet wheel carry- 
ing a lever, which rotates the cogged wheel and wheels connected to it 
through gearing. These wheels carry the indicating hands. 


9,278. WINCHES. G. T. MACFARLANE, WOOLAHARA, 
AUSTRALIA. 


Relates to winches especially suitable for operating ships’ derricks. 
The hoisting and slewing drums are mounted, the latter loosely, on a 
shaft, and are driven by separate engines. A clutch is provided for 
utilizing conjointly. the power of the two engines upon one or both 
drums. Any suitable valve gear is provided, and is operated by a single 
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lever, for enabling the engines to be driven in opposite directions and 
to be brought to rest without the use of brake mechanism. Rotary 
valves, driven by bevel gear from the crank shafts, and in which the 
control is effected by sliding the valves longitudinally, are employed. 
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The valve controlling levers are arranged in juxtaposition, so as to be 
manipulated by a single operator. The drums may be provided with 
reversing driving gears, and the various levers operating these may be 
adjacent thereto, as they do not require to be frequently changed, or 
they may be arranged adjacent to the other levers. When there are 
warping ends, the one adjacent to the loose drum may be formed in- 
tegral therewith. 


9,582. CAPSTANS. P. JORGENSEN, COPENHAGEN, DENMARK. 


Relates to net hauling capstans for fishing vessels propelled by ex- 
plosion motors, and consists in an arrangement whereby the barrel may 
be driven either by hand power or from the propelling motor of the 
vessel, When the latter driving means are employed, a friction coupling 
is provided in the transmission gearing to prevent excessive strain from 
being imparted to the hauling cables. The drum of the capstan is 
mounted upon a vertical spindle, carrying at its upper end a horizontal 
spindle actuated by hand cranks and rotating the drum through bevel 
wheels. This hand gear may be removed by withdrawing the nuts. The 
lower end of the drum has an internally toothed ring engaged by a 
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pinion sliding into and out of gear along a spindle. The drum is driven 
from the propelling motor of the vessel by a belt passing over a pulley, 
provided on the inside with dogs carrying soft disks. On the spindle is 
a hub which, by a projection, carries hard disks intermediate between 
the soft disks. These disks are pressed together by an end piece actu- 
ated by a spring, the tension of which is adjusted by nuts in such a 
manner that the pulley normally carries the spindle with it, and trans- 
mits the motion by bevel wheels to the vertical spindle, but revolves 
more or less without carrying the spindle under a suddenly increased 
pull. 


10,227. CLEANING TUBES. J. GEORGES AND E. A. DORMOY, 
AT.GTERS. ALGERIA. 

Relates to boiler tube and like scaling apparatus of the type in which 
sharp toothed wheels are mounted on studs having bearings in radial 
slots. The end plates, fitted with recesses to receive springs which act 
on the studs carrying the tapered scraping wheels, are connected by 
pillars, while auxiliary scraping wheels are fitted in the plate. This 
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arrangement permits the use of scraping wheels of large diameter 
mounted on strong studs, and the framing is prevented from rubbing 


the inner surface of the tube. The axes of the wheel studs may be 
inclined to the longitudinal axis of the frame, and this causes the 
scraping wheels to bury themselves in the scale when the cleaner is 
rotated. In a modification, a central body is used instead of the 


framing, and the wheel studs are pressed by springs against the pivots. 


10,813: VALVES. W. GRANT, POLLOKSHIELDS, GLASGOW. 


Spring loaded safety valves are constructed so as to prevent buckling 
of the spring, and consequent injury of the valve. The valve is formed 
with a recess below its seating, and a recess is formed in the spindle 
above a flange upon which the spring bears. The pressure of the spring 
is communicated to the valve by means of a eal with rounded ends, 
which fit in the recesses. The spindle is guided by a cross-bar, and the 
rod is made square or hexagonal, and may be provided with holes to 
allow the valve to be turned on its seat. : 
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TRADE PUBLICATIONS. 


Free circulars are distributed by the Phosphor Bronze Com- 
pany, Ltd., 87 Sumner street, Southwark, London, S. Bey End- 
land, regarding the several phosphor bronze alloys which this 
company manufactures. Each alloy is suited to special needs, 
No. II being for valves, high-pressure steam fittings, pumps, 
propellers, etc.; No. VII for piston rings, slide faces, crank pin 
bearings, and No. XI is a particularly high grade metal for 
bearings. The claim is made for No. XI that it will wear more 
than six times as long as ordinary gun metal. Every user of 
phosphor bronze should write to this company, stating the spe- 
cial uses for which the bronze is desired, so that the circulars 
filling the writer’s requirements can be sent and other informa- 
tion supplied. 


Every engineer, ship builder and boiler maker should have a 
copy of the handsome new catalogue issued by the James Reilly 
Repair & Supply Company, 229-230 West street, New York City. 
A free copy will be sent to every reader mentioning this maga- 
zine. The catalogue is a fully illustrated cloth bound volume 
of 550 pages, and in spite of its size, the preface states that it 
lists only a part of the company’s line of supplies. The index 
occtipies 17 pages of fine type, and in it will be found listed al- 
most every tool and appliance needed for boiler and machine 
shops, ship joining shops, coppersmithing, steam fitting, sheet 
iron work, brass founding and electric work; also engineering 
specialties of every kind, such as valves in great variety, stop 
cocks, injectors, governors, machine bolts, chain blocks, trolleys, 
drills, wrenches, boring machines, pneumatic tools, ship cleats, 
lanterns, life rafts and boats, ship fittings, belting and packing, 
fire hose, flags and bunting, hot blast furnaces, drills, feed water 
heaters, grease extractors, ash ejectors, anchors, marine plumb- 
ing, canvas, gauges, jacks, pumps of all kinds, vises and motor 
boat accessories. ‘The James Reilly Repair & Supply Company 
has been in business for thirty-nine years, and has _ recently 
erected a six-story warehouse at the above address. "The com- 
pany’s machine shops at Jersey City and Philadelphia are 
equipped with the most modern appliances, and constitute what 
the company states is the largest and most complete establish- 
ment of its kind in the world. 


All about Babbitt Metals, being “valuable information for su- 
perintendents and master mechanics,” is the title of a booklet 
issued by the New Era Manufacturing Company, Kalamazoo, 
Mich. The preface states that if the plan outlined in the book- 
let is followed, it will secure for the consumers of Babbitt 
metal the full value of their money by giving them the benefit 
of the best competitive prices of reputable manufacturers, and 
making it impossible for an inferior metal to be sold them. 
This booklet will be sent free upon request. 


The folding-lifeboats and canoes manufactured by the Berthon 
Boat Company, Ltd., 50 Holborn Viaduct, London, E. C., England, 
are very completely illustrated and described in a handsomely 
printed catalogue, a copy of which will be sent free of charge to 
any of our readers. ‘These boats have been approved as life- 
saving appliances suitable for use in accordance with the rules 
made under the Merchant Shipping Act of Great Britain. ‘The 
manner in which the boats are constructed is very fully shown 
in the catalogue and there is a great deal of information regard- 
ing the many uses to which the different types of boat can be 
put. Any one at all interested in the use of small boats for 
tenders or dinghies for fishing and shooting purposes, for canoes, 
as well as for life-saving purposes, etc., should have a copy of 
this catalogue. 


Franklin air compressors are the subject of a handsomely printed 
and illustrated catalogue of 116 pages issued by the Chicago 
Pneumatic Tool Company, Fisher Building, Chicago, Ill. This 
catalogue, which is No. 20, is devoted exclusivelv to a detailed 
description of the Franklin air compressors, manufactured at 
the company’s plant in Franklin, Pa. Constructive principles are 
described in detail, and information not hitherto published is 
given regarding several new types of compressors, including the 
Corliss motor-driven and gas engine driven, and new pattern com- 
pressors of larger capacities. Considerable space is devoted to 
pumping by compressed air, describing the new Chicago water 
lift, and furnishing practical information and advice to all com- 
pressed air users and especially to those contemplating the intro- 
duction or enlargement of compressed air equipment. Numerous 
tables and formulas complete the contents of this valuable con- 
tribution to compressed air literature, which should be in the 
hands of all interested in the subject. The book will be sent 
free upon application to all who mention this magazine. 
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Graphite paint, made by the Detroit Graphite Manufacturing 
Company, Detroit, Mich., is the subiect of an illustrated cata- 
logue with a return post card as part of its cover. This catalogue 
states that for twenty years the Detroit Graphite Manufacturing 
Company has made a specialty of paints for service under espe- 
cially severe conditions. ‘The company pays special attention to 
paint for machinery and engines. 

A free copy of a most useful catalogue of shipping and marine 
wire rope will be sent to the readers of this magazine who write 
for one, by Messrs. W. N. Brunton & Son, Musselburgh, Scot- 
land. ‘The catalogue is neatly bound in cloth. It is well illus- 
trated, so that the descriptive matter regarding everything in the 
line of wire rope is made perfectly plain. The specialties of this 
company include flexible steel wire ropes for ships’ hawsers, 
cables, fishing lines, running gear, trawl warps, cargo falls, etc.; 
special wire for use on yachts and fittings of all kinds for use in 
connection with rope and cordage of all kinds. 


Probably the most complete catalogue devoted to steamship 
furnishings and fittings that has ever come to hand is the one 
issued by Messrs. Brooks & Walker, 25 Minories, Aldgate, Lon- 
don, E., England. The catalogue is about 8 by 12 inches in size 
and comprises over 150 pages. Almost everything in the list of 
brass fittings that could be asked for is illustrated and described 
in these pages, and in most instances prices are given. ‘The spe- 
cialties include valves, cocks and gauges in great variety, in- 
jectors, ships’ bells, forges, all kinds of tools in great variety, 
whistles, marine clocks, deck fittings of many kinds, fire-fighting 
supplies, lamps for many uses, lubricators of all kinds, pipe fit- 
tings in variety. A copy of this catalogue will be sent to any 
inquirer who mentions INTERNATIONAL MARINE ENGINEERING. 

A neat pocket diary for 1907 will be forwarded free of cost 
by the Crandall Packing Company, 136 Liberty street, New 
York City, to all readers mentioning this magazine. No advyer- 
tising matter whatever appears, except the name of the com- 
pany on the cover in gold letters. This little booklet is leather 
bound with gold edges to the leaves. ‘There is space on each 
page for memorandums for four days. In the front part of the 
booklet is an alphabetical list of cities and towns in the United 
States, together with their population and rank; also the rank 
and population of every State and Territory, together with the 
electoral vote and the number of Congressmen. In the back of 
the book are rules for computing interest, rules for administering 
help in case of accidents, antidotes for poisons, tables of weights 
and measures, surveyors’ measures, weather bureau signals, and 
rates of domestic and foreign postage. 


The 1906 catalogue, issued by E. W. Bliss Company, Brooklyn, 
N. Y., is a handsomely printed and illustrated cloth bound vol- 
ume of 580 pages, and should be in the hands of every ship 
builder, boiler maker and user of structural iron. ‘This company 
makes punching, shearing, forming and forging machinery for 
ship and bridge builders, boiler makers, structural iron workers, 
rolling mills, locomotive and car builders, etc. The illustrations 
must be nearly a thousand in number, and are exceptionally 
clear and descriptive. A user of power shears, for instance, 
will find illustrated and fully described Bliss power squaring 
shears, Bliss gap shears, Stiles power shears, Bliss straight- 
sided squaring shears of many sizes and patterns, Bliss trimming 
and squaring shears, Bliss plate shears for rolling mills, slitting 
shears, rotary slitting shears, circle shears, etc. “There are twen- 
ty-six different shears illustrated, each one of which is made in 
riumerous sizes. ‘The other machines and devices manufactured 
by this company are described and illustrated with equal 
thoughtfulness. 
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“The Crosby, a little book with a big purpose,” is devoted to a 
description of the Crosby steam engine indicator, made by the 
Crosby Steam Gauge & Valve Company, 16 Dey street, New 
York City. 

The last number of The Valve World, published by Crane 
Company, Chicago, Jll., is handsomely illustrated as usual, and 
contains the usual number of articles of interest to all users of 
steam. All our readers who will mention this magazine will be 
put on the free mailing list of The Valve World. 

Imperial Type 1o air compressors, steam and power driven, 
are the subject of a handsomely illustrated pamphlet published 
by the Ingersoll-Rand Company, 11 Broadway, New York City. 
The catalogue gives a detailed description of the more important 
parts of this compressor, and is profusely illustrated by half 
tone views and sectional drawings of the machine. ‘Three types 
of the Imperial Type 10 are covered—the Meyer valve type, the 
Imperial Corliss, and the Imperial Type 10 belted machine. 

The monthly stock list of the Cincinnati Iron Store Company, 
Cincinnati, Ohio, will be sent free to readers of this magazine. 
The company cuts beams, channels, angles, tees, plates, sheets, 
bars and tubes, to any size wanted, and has constantly in stock 
ready for immediate delivery, boiler tubes and rivets: bar iron 
and steel; tank steel and structural steel of every kind. It also 
keeps in stock a great variety of boiler and engine makers’ tools 
and machinery, such as overhead trolleys, punching and shearing 
machines, hydraulic presses, bending rolls, drills, lathes, etc. 


Wireless clusters and lighting specialties are the subject’ of 
catalogue B-17, issued by the Benjamin Electric Manufacturing 
Company, Chicago, Ill. This company makes a specialty of 
electric clusters for lighting ships, wharves and ship yards. The 
clusters are of the national code standard, the elements being 
on one base. There are no wires, the cost of installation is 
stated to be greatly reduced and the life of the clusters much 
lengthened. 


Machine Tools for working plates, bars and structural mate- 
rial, is the subject of illustrated catalogue C, distributed by the 
Rock River Machine Company, Janesville, Wis. Punches and 
shears of many sizes and styles, bending rolls, splitting shears, 
and many other tools, are fully illustrated and concisely de- 
scribed. The pamphlet contains tables of equivalent of United 
States weights and measures in the corresponding metric de- 
nominations, and the different standards for wire gauge used in 
the United States. 


“The Penberthy Engineer and Fireman,” published monthly by 
the Penberthy Engineering Company, Detroit, Mich., the sub- 
scription price of which is twenty-five cents per year, always 
contains articles of interest to engineers and firemen. A recent 
issue, for instance, contains among others the following articles: 
“Some Principles of Heating,’ “Lessons from Experience in 
Selecting an Engineer,’ and “A Chronic Thump and What 
Caused It.” 


“Graphite as a Lubricant,” published by the Joseph Dixon 
Crucible Company, Jersey City, N. J., is now in its tenth edition. - 
The subject of lubrication in general and graphite lubrication in 
particular, is exhaustively treated. All the features of the pre- 
vious editions are retained, and the latest information, both 
scientific and practical, that has to do with the subject is added, 
making the booklet a very useful one to the student of theory 
and to the man of practice. The publication is indexed so that 
a reader may readily find the information he is most interested 
in. A free copy will be sent upon application to readers men- 
tioning this magazine. 

Galuvos aluminum galvanizing paint, manufactured by the 
Metallic Compositions Company, 333 Gray’s Inn Road, London, 
W.C., England, is described ina circular, known as List A-1, which 
this company is distributing. This circular shows that this paint is 
especially recommended for use on stanchions, davits and all 
deck iron work on vessels, and that it acts exceptionally well 
as a preservative for wrought and cast iron work of all kinds. 
The paint is sold in the market all mixed ready for use, and it 
is designed especially for use anywhere that metal substances 
are to be protected from the weather, sea-water and heat. Copies 
of this circular can be had from the company for the asking. 


Every user of rubber goods should send for a copy of a very 
handsome catalogue, issued by the Leyland and Birmingham 
Rubber Company, Ltd., Leyland, near Preston, England. ‘The 
catalogue has a handsome lithographed cover and the pages are 
all printed on art paper in two colors. A very complete index 
gives a list of the many specialties which this company manu- 
factures. The specialties of interest to our readers are 
various kinds of packing, belting of several kinds, hose for 
steam, water and all sorts of purposes, etc. Although the cata- 
logue is a very handsome and expensive one to publish, we infer 
that any of our readers who mention INTERNATIONAL MARINE 
ENGINEERING can have a copy sent to them free of charge. 
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“How To Take Out Patents” is the title of a work by Edwards 
& Company, Chancery Lane Station Chambers, London, W. C., 
England. ‘This book will be sent post free upon receipt of fifty 
cents (two shillings). Messrs. Edwards & Company obtain 
patents in all countries, and register trade-marks and designs. 


“Syracuse” standard gauges are the subject of a folder dis- 
tributed by the Standard Gauge Manufacturing Company, Syra- 
cuse, N. Y. ‘This folder contains an alphabetical list of the 
various manufacturing devices made by this company, and is in- 
tended to be placed in the files of purchasing departments for 
future reference. 


“Steam Traps” is a reprint in pamphlet form of a number of 
articles by W. H. Wakeman, published in Graphite and issued 
by the Joseph Dixon Crucible Company, Jersey City, N. J. The 
pamphlet contains numerous illustrations of the several varieties 
of steam traps, and is well worth reading. A free copy will be 
sent upon request to readers who will mention this magazine. 


“Some users of our air compressors” is a pamphlet published 
by the Chicago Pneumatic Tool Company, Fisher Building, Chi- 
cago, Ill., giving a list of the users of Franklin air compressors 
having two or more of these machines. ‘This list occupies 28 
pages, so that it may readily be seen that a great many of these 
compressors are giving satisfaction. 


“Vulcabeston” Union Washers, Asbestos Fire Felt, 
“How to Pack Gas Engine Cylinder Heads,” “J.-M.” 
Electric Car Heaters, “Mobilene” Sheet Packing, and “Kear- 
sarge Coil Packing are the subject of a number of leaflets dis- 
tributed by the H. W. Johns-Manville Company, 100 William 
street, New York City. All of these folders and many others 
will be forwarded free upon request, to readers of this magazine. 


Makers and users of propellers should send to the Hyde Man- 
ganese Bronze Company, Bath, Me., for circulars regarding this 
concern’s manganese bronze, which is a mixture intended espe- 
cially for use in propellers. ‘This bronze has a tensile strength 
of from 60,000 to 70,000 pounds per square inch, and elongation 
from 30 to 45 percent. . 


Users of patent friction clutches and accessories, patent oil 
separators, oil filters, water softening plants, four-way hydraulic 
valves, steel shafting, rope and belt pulleys, self-oiling bearings, 
etc., should have for reference a copy of a 200-page catalogue 
neatly bound in cloth which will be sent free to any of our read- 
ers upon request, by Messrs. David Bridge & Company, Castle- 
ton Iron Works, Castleton, Manchester, England. The catalogue 
is very fully illustrated and contains much valuable information. 


One of the handsomest calendars we have received for 1907 is 
that of David Kahnweiler’s Sons, 2 Dover street, New York, 
entitled “To the Rescue,” in colors. It represents lifesavers 
dragging their. lifeboat over the sand, going to the rescue of a 
sinking ship. A free copy of this will be sent to any reader of 
INTERNATIONAL MARINE ENGINEERING upon application to the 
above concern. 


Marine plumbing supplies and specialties are described and 
illustrated in a very complete catalogue of 82 pages, published 
by A. B. Sands & Son Company, 242 Water street, New York 
City. This company manufactures plumbing complete for every 
kind of vessel from a motor launch to an ocean liner. A free 
copy of the catalogue will be sent upon request to readers men- 
tioning INTERNATIONAL MARINE ENGINEERING. 


“Models” is the title of a catalogue published by the H. E. 
Boucher Manufacturing Company, 105 Maiden Lane, New York 
City. This company designs and builds special machinery, de- 
velops inventions, and makes patterns and models. In the cata- 
logue are illustrated models of the United States ships Con- 
necticut, Tennessee, Decatur, and Sherman. These models were 
built by the Navy Department under the supervision of Mr. H. E. 
Boucher. 
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We do not grind zinc in oil. Lists of manufacturers of 
Oxide of Zinc paints will be furnished on request. 


Star safety water tube boilers are described and illustrated in 
Bulletin No. 2, issued by A. D. Granger Company, 95 Liberty 
street, New York City. 

“Fast Launches and Motor Boats” are the subject of an illus- 
trated catalogue issued by H. J. Leighton, 901 West Fayette 
street, Syracuse, N. Y. 


Every user of lock nuts, bolts, iron and wire railing, gates, etc., 
should send for a free copy of the twelve-page illustrated folder, 
giving revised prices, etc., issued by Messrs. Jones, Bayliss & 
Jones, Ltd., Wolverhampton, England. 


Engineers and others interested in the subject of graphite as 
a lubricant, should write to the Joseph Dixon Crucible Company, 
Jersey City, N. J., mentioning. this magazine, and ask to be put 
on the free mailing list of Graphite, the monthly publication 
issued by this company. 


“The American Wire Rope News” is a quarterly publication, 
issued by the American Steel & Wire Company, The Rookery, 
Chicago, Ill. ‘The aim of the publishers is to interest all users 
of wire rope, and readers who will mention this magazine will 
be put on the free mailing list of the pamphlet. 

The “Little Jap” hammer drill is the subject of Bulletin No. 
2011, issued by the Ingersoll-Rand Company, 11 Broadway, New 
York City. The bulletin states that the hammer drill is as 
indispensable for the lighter work of all rock excavation as is 
the heavier piston drill for the heavier -surface. 
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BUSINESS. NOTES. 


MinAN HONORS FOR AN AMERICAN §xHIBITOR—The Interna- 
tional iury of the Milan Exposition has announced the award 
of a Diploma d’Onore to the “long Arm” system of electrically 
operated bulkhead doors. The award takes higher rank than the 
gold medal in some cases. The “Long Arm” System Company, 
Cleveland, Ohio, had an elaborate installation of its watertight 
doors at the Exposition, and so much attention was attracted 
by the exhibit as to give rise to a demand upon the government 
to make the installation of electrically operated bulkhead doors 
on large passenger ships obligatory. Some time ago the “Long 
Arm” system passed the severe tests put upon it by the United 
States Navy Department, and the electrical doors and hatches 
of this system are now in use upon most of the new American 
warships. From a central emergency station above deck, all the 
principal bulkhead doors can be closed in a few minutes. The 
great advantage gained is that the electrical control makes 
closure of the doors possible under all circumstances, even in 
the event of a hull puncture below the water line, or when the 
conditions would make it impracticable to close bulkhead doors 
by hand against inrushing water. 


Tap Eectric LauncH Company, Bayonne, N. J., has received 
an order from the Quartermaster General, U. S. Navy, for four 
60 ft. steam launches. ‘These boats are 60 ft. over all, 10 it. 
beam, with a draft of 4 feet. The hull construction is very sub- 
stantial, oak timber being used throughout. Selected yellow pine 
is used for the planking, all the fastenings being of copper and 
bronze. ‘The cabin is built of mahogany, inclosed with glass 
drop windows; the interior finish of the cabin being of cherry 
and ash. ‘The officers’ quarters are forward; the men’s quarters 
aft, the engine room being amidships. The power equipment 
consists of a water-tube boiler, compound marine steam engine 
with inboard condensers, ait and circulating pumps, etc. The 
speed will be. 12!4 miles per hour. The Electric Launch Com- 
pany has a large number of orders for electric launches to be 
delivered this winter in the South. This company also makes 
a specialty of laying up for the winter motor boats of all kinds, 
and has in its yards some of the best known motor boats in the 
country. The company’s property is thoroughly protected 
against fire by an elaborate sprinkler system, and it is stated 
that this is the only wooden boat building factory in the coun- 
try that is so equipped. 


THE FILES AND RASPS made by the Nicholson File Company, 
Providence, R. I., are stated to be the world’s standard. Every 
user of these instruments should send for a copy of “File Fil- 
osophy” which will be sent free to readers mentioning this maga- 
zine, 


THE STEAM GLUE HEATER, made by the EK. M. Dart Manufactur- 
ing Company, Providence, R. I., is said to cook and heat glue 
rapidly by combining all the essential features in one arrange- 
ment. A perforated seamless brass tube extends the entire 
interior length of the beam box, and allows water that is con- 
densed in the connecting steam pipe to flow into the steam box 
when the steam valve is opened. From this source comes a sup- 
ply of water that always remains fully half the depth of the 
steam box, the surplus running off through an opening provided 
in the right hand end. The draw cock in front is a convenient 
arrangement for obtaining hot water, which is an important aid 
in accomplishing the object sought. The range of service con- 
centrated within this hot box can be regulated to furnish any 
quantity of cooked glue from thirty gallons to a teaspoonful in 
ten hours. ‘The raised edge around the box prevents water flow- 
ing over that might accumulate by excessive boiling, and the 
pipe within the box connecting with the top provides an opening 
for the water to return. 


MACHINERY FOR EXTRACTING GREASE, oils, and other liquids 
from wiping wastes, sponges, cloths, towels, leather and other 
substances is made by the Oil & Waste Saving Machine Com- 
pany, Real Estate Trust Building, Philadelphia, Pa. This com- 
pany’s machine is a turbine engine having a direct connected 
basket or waste receptacle, in which the oily waste is placed. It 
is operated by steam, the engine exhausting through the center 
of the basket, causing the steam to pass through the waste and 
the perforated walls of the basket, thereby separating the oil 
and grease from the waste by centrifugal force, and by the in- 
troduction of steam which liquifies the oil and grease. ‘These 
materials, after the machine has been in operation about thirty 
minutes, are forced out of the waste and basket and flow through 
the pipe of the oil outlet. The oil may now be filtered and used 
over again. ‘Ihe waste is then taken from the basket. The 
steam is dried out and the waste is as good as new. The com- 
pany publishes a list of several hundred users of its machines, 
and catalogues and full information will be sent upon request to 
readers mentioning this magazine. 
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FINAL DECISION IN IMPORTAN'T FIRE HOSE suIt.—We learn that 
on November 19 the Court of Errors and Appeals, Trenton, N. Vox 
unanimously sustained the decision of infringement of corporate 
name and trade-marks and permanent injunction issued by Chan- 
cellor Emery last February, in a suit brought by the Eureka 
Fire Hose Company, of New York, against the Eureka Rubber 
Manufacturing Company, of New Jersey. his is the highest 
court of resort to which the matter can be taken, and the decision, 
which is an important one, is final. ‘This case has attracted con- 
siderable attention among fire department and fire supplies deal- 
ers, and it is now settled that the use of the word “Eureka,” as 
part of a business title in connection with the manufacturing and 
trading of rubber lined cotton fire hose and other similar manu- 
factures of the Eureka Fire Hose Company, is illegal. 


Luprication.—‘There is probably no factor that has more 
direct bearing on the cost of manufacturing than the lubrication 
of machinery, and yet it is doubtful if there is another item con- 
nected with the operation of the average plant less understood 
by owners, their managers and superintendents in charge.. The 
mechanical installation is of the highest known efficiency, every- 
thing is done in the equipment of a plant to secure economy in 
its operation. After this is done, frequently a long step is taken 
in the opposite direction by the use of a lubricant unsuited to the 
existing conditions. ‘The office of a lubricant is not merely to 
secure quiet running of engines and machinery with tempera- 
tures of bearings not alarmingly high, but primarily to reduce 
friction and wear to a minimum, and a lubricant that will do 
this is the best to use, no matter what the price may be. Few 
realize the great loss in power due to the friction of wearing 
parts. It may be fairly estimated that one-half the power ‘ex- 
pended in the average case is wasted on lost work, being con- 
sumed in overcoming the friction of lubricated surfaces, and a 
reduction of fifty percent in the work lost by friction has often 
been secured by a change of lubricants. Among the expenses 
chargeable to waste power, due to inferior lubrication may be in- 
cluded: (1) The cost of power produced in excess of that really 
required; (2) wear and tear of machinery, which is constantly 
doing more work than should be required of it. It is difficult to do 
more than point out the danger due to the use of inferior lubri- 
cants, there being so many substitutes placed on the market with 
a schedule of laboratory tests which are useless and misleading 
to anyone other than a manufacturer of lubricants, who makes 
use of them merely as a means of insuring uniformity in his 
manufactured products and not as a measure whereby to judge 
their practical value. As a general guide in purchasing a lubri- 
cant, it may be said that a grease which is uniform in quality, 
every part of which is a lubricant and will not gum or leave a 
sediment is of the greatest value. From many careful experi- 
ments and tests made it is certain that a grease such as “Albany 
Grease,” made by Adam Cooks’ Sons, 313. West street, New 
York, contains all the elements for perfect lubrication and is the 
best and most economical for any bearing, for the reason that it 
is a purely animal grease, free from all destructive acids, will 
lubricate and preserve the bearings of machinery better than any 
of the so-called mineral greases on the market to-day, as it has 
done for nearly forty years. Having comparatively low melting 
points for the different consistencies, it will more readily melt, and 
thus lubricate, cool and preserve a bearing which from careless- 
ness, inattention or the improper placing or setting of cups would 
otherwise burn or cut out and be practically destroyed by the use 
of mineral grease with high melting points. ‘Take, for instance, 
a mineral grease with a melting point of 300 degrees (and most 
of those on the market range in that neighborhood, with some 
running as high as 600 degrees) and place it in open box bearing 
caps, the usual result is that the bearing will get hot almost to 
the melting point of the grease before it will flow over the bear- 
ing and lubricate it. This is getting pretty close to the danger 
point for babbitted bearings, and if the heating be long con- 
tinued, will destroy them. Besides, if the bearing should be 
neglected for a short time and not supplied with grease, a burned 
out bearing or a fire will be the inevitable result. Under the 
same circumstances, No. XXX “Albany Grease,” which is of the 
hardest consistency made, with the highest’ melting point 175, de- 
grees, would melt and flow over the bearing, lubricating and cool- 
ing it, on account of its peculiar properties, long before the heat 
of the bearing had reached the danger point. Mineral greases, 
furthermore, are injurious to metals forming the bearing and 
leave upon the bearing deposits of such substances as gum, lime, 
ete., which extra thickness and resistance causes wear and tear 
of the metals and means more retardation and consequently more 
driving power. There is a record of many instances where as 
a result of using lubricants of such limited endurance, accidents 
of a serious nature have occurred, necessarily causing shut down 
just at the time when the operation of a plant to its fullest 
capacity was imperative.” 
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OT a luxury but a necessity on every ship. Be up- 


N to-date and equip your vessels With this excellert 
device. The exact speed of the moment constantly 


before you and recorded on a chart. Also the distance 
run shown on a counter. Let us send you our catalogue. 


NICHOLSON SHIP LOG CO., Cleveland, Ohio 


A NEW THROTTLE VALVE 
Powell’s “Titan” ana “Giant” 


For Launches 
Steam Carriages 
Autos, Road Engines 
etc., etc. 


NO FRICTION 


Disks come to a rest 
before wedging pressure 
is applied. 


The ‘‘Titan’’ 
for 175 pounds 
pressure. 


The ‘‘Giant”’ 
for 350 pounds 
pressure. 


’ The improved construc= 
tion enables the valves to 
be opened or closed with 
ease under the highest 
pressure. 


SIMPLE—DURABLE 


ALL PARTS 
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THE WM. POWELL CO. 
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Fully Illustrated in our Catalogue. 
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International (arine Engineeting 


FOR 
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IS NOW READY FOR DELIVERY 
PRICE $4.00 


Buyer Pays Express Charges 


NEW YORK LONDON 


WHITEHALL BUILDING CHRISTOPHER ST. 


17 Battery Place Finsbury Square, E. C. 


WATER-PROOF CANVAS COVERS imported from Antwerp, Belgium) 
are sold by John Curtin, Incorporated, 2 South street, New York 
City, sail maker. 
until it all evaporates. 


- THE Ross FLUID LEVEL INDICATOR and filler cap for launch and 
automobile tanks is manufactured by the Turner Brass Works, 
74 Franklin street, Chicago, Ill. This indicator is de- 
signed to be fitted to fuel, water, or other liquid tanks on 
motor boats, automobiles, or places where sealed tanks contain- 
ing liquid free or under pressure is used, and it is desired to 
know accurately at any time their contents. It obviates insert- 
ing dirty sticks or rules into the liquid to determine its level, and 
prevents clogged pipes and explosion resulting therefrom. It is 
of rigid and simple construction, being a combined indicator and 
filler cap, and as it is always removed when filling the tank, the 
condition of the working parts is exposed. It is fitted with a 
heavy unbreakable magnifying glass over the dial, which en- 
larges the figures and pointer and makes it easy to ascertain the 
level of the liquid. There are no magnets, compass needles, 
gears, packing, levers or other delicate parts, only a moving float 
which revolves a pointer over a dial with all parts hermetically 
sealed. The Turner Brass Works also makes the Turner marine 
carburetor in four sizes, and the Martin locking and reversing 
device. Catalogues and full information will be forwarded upon 
request. 


These covers, it is claimed, will hold water: 


INDENTS FOR MACHINES, TOOLS, metal goods, steamship, tram- 
way, electrical and other supplies are executed on small commis- 
sion against remittance by Messrs. Bromhead & Company, 33 
Cannon street, London, England, licensed and registered patent 
agents and arbitrators for metals and machinery to the London 
Chamber of Arbitration. 


THE MARINE BOILER made by D. Ahern, 263 South street, New 
Tork City, is stated by the manufacturer to deliver more horse- 
power per grate area than any other boiler invented. “It is 
durable because it is a steel boiler throughout, without a single 
rivet coming in contact with the fire.” The manufacturer claims 
that accumulation of sediment over the fire is impossible and that 
it has the greatest amount of heating surface possible on given 
floor area, and that a test showed fifteen pounds of water evapo- 
rated to one pound of coal consumed. 


Tue Nationa, Motor Boat SHow will be held at Madison 
Square Garden, New York City, February 19-26th, inclusive. For 
the first time this show will be strictly an exhibition of motors, 
boats and accessories of all kinds. It is stated by the managers 
that everything that pertains to the fitting out of a boat will be 
on exhibition, and any one in any way interested in boating 
should not fail to visit the show and note the many improve- 
ments in motors, hulls and accessories. Among the many things 
that will be on exhibition will be motor boats, launches, yacht 
tenders, dories, motors, marine hardware, batteries, lamps, etc. 
The various motors, whether they use gasoline, naphtha, kero- 
sene or electricity, will be found in operation. 


Tue MarINE GLUE, manufactured by L. W. Ferdinand & Com- 
pany, 201 South street, Boston, Mass., is stated by the makers to 
be absolutely water-proof elastic material for paying the seams 
of decks. The manufacturer states that all of the cup defenders 
since 1885 have had their decks paid with this glue, and all of 
the shins of the United States navy since that date. It is used 
exclusively by several large ship and yacht builders, and has been 
adopted by the British, French, German, Japanese, Russian and 
other navies, as well as by a great many steamship lines and ship 
builders all over the world. A special form of glue is made for 
application to the air tight compartments of life boats, etc., and 
in combination with canvas for decks and for canvas boats and 
canoes. 
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SUBMARINE SIGNALS.—AIl persons interested in the subject of 
submarine signals should not fail to write to the Submarine Sig- 
nal Company, Boston, Mass., for information regarding this com- 
pany’s signal device, which has been installed on a large number 
of light vessels in the United States, Canada, England, Germany 
and France. Besides this, great numbers of the merchant marine 
have been equipped with this company’s device, among them 
being ships belonging to the Cunard, Hamburg-American, North 
German Lloyd, French line, White Star and many other well- 
known steamship lines. The Submarine Signal Company has also 
equipped many vessels in the United States navy and Revenue 
Cutter Service. 

A SOLUBLE MEVAL BOILER COMPOUND is placed on the market by 
the New Era Manufacturing Company, Kalamazoo, Mich. The 
company states that its alloy possesses the peculiar property of 
being soluble in hot water.. When placed in a steam boiler, it 
gradually dissolves, keeping the water in a saturated state, thus 
preventing the formation of new scale and dissolving the old. 
About one and one-half ounces of this compound is required in 
a hundred horsepower boiler for each ten hours’ running, on an 
average, but as the compound is affected differently by different 
waters, it is impossible to state definitely the amount that will be 
required in each case. Engineers should begin on the above 
basis. and then vary the amount to meet their especial require- 
ments. 


AJAX MANGANESE BRONZE 
The Fact that a contract for 600,C00 Ibs. of Ajax Manganese Bronze has been 


placed with our Company by the United States Government—being the largest 
single ‘contract ever placed—is no doubt sufficient recommendation as to its — 


quality, It is guaranteed to. exceed United States Government ” specifications. 


The best Bronze for Propeller Wheels and Castings required to resist great strains. Resists Corrosio 


THE AJAX METAL COMPANY, _ 


PHILADELPHIA, PA. 


_ BIRMINGHAM, ALA. 
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Tur AMERICAN BLowrr Company, Detroit, Mich., has received 
an order from the Toledo Shipbuilding Company, Toledo, Ohio, 
for six more double self-oiling engines. 


THE ANNUAL MEETING and election of officers of The Roberts 
Safety Water Tube Boiler Company, was held at Red Bank, 
N. J., on November Ist, and the following officers were re- 
elected: Edward E. Roberts, president; E. Gerry Roberts, vice- 


president; William S. Blitz, secretary; and John M. Hoffmire, | 


Jr., treasurer. ‘The Directors declared the usual standard divi- 
dends, and the original stockholders have now received over 150 
percent on the cost of their stock. 


“THERE 1S MORE THAN COMMON ar? in the shape,, depth and 
number of teeth on a chain wrench jaw. ‘Too many teeth mean 
small teeth. Small teeth mean teeth quickly dulled, quickly filled 
up and quick to lose the line of form which insures a dependable 
bite. You may file a fine tooth once, but can file a “Vulcan” 
through several generations of usefulness. ‘These “Vulcans” are 
sold all over the world, and are made by J. H. Williams & Com- 
pany, manufacturers of drop forgings, Brooklyn, N. Y. 


Tur Baxerrt MErar, made by the New Era Manufacturing 
Company, Kalamazoo, Mich. manufacturer and dealer in 
metals and special alloys, is stated to possess the qualities of re- 
sistance to crushing strains, elastic tension, tensile strength, 
resistance to heat, and anti-friction quality. All grades are car- 
ried in stock, and specifications are furnished with quotations. 
Those interested should write for “All About Babbitt Metals,” 
a copy of which will be sent to readers mentioning this magazine. 


CARBON DIOXIDE REFRIGERATING MACHINERY for steamships of 
all kinds, also crank, tunnel and propeller shafts, pistons and 
connecting rods, rough, turned or finished, are made by Bur- 
meister & Wain, Ltd., shipbuilders and engineers, 12 Coleman 
street, London, E. C., England. Our readers who will mention 
this magazine will receive circulars and descriptive matter free 
of charge. 


PRICES IN THE ELECTRICAL TRADE continue to show an upward 
tendency in sympathy with the advance which has taken place in 
the prices of all raw materials. Orders for future delivery can 
only be placed in many instances at a considerable advance over 
present market quotations. The General Electric Company, 
Schenectady, N. Y., in common with many other large manufac- 
{uring concerns, is announcing a general advance in prices of 
electrical apparatus and supplies. This will not unlikely be fol- 
lowed by further advances if present market conditions continue. 


THE GeorcE R. Rich Manuracrurtnc Company, Buchanan, 
Mich., is distributing literature in which is illustrated a Rich 
chuck and drill in use while drilling armor plate on the United 
States battleship West Virginia. The company states that ship 
builders throughout the country have found that the Rich flat 
drill will drill two or three times as many holes in armor plate 
and nickel steel as any other drill, and that all of the rail mills 
in the United States are equipped with this tool, reports showing 
that the cost of drilling has been reduced in some cases fifty 
percent. 


HELP AND SITUATION ADVERTISEMENTS. 


Advertisements will be inserted under this heading at the rate of 4 cents 
(2 pence) per word. No advertisement will be inserted for less than 75 
cents (3 shillings) for the first insertion, and for each subsequent consecu- 
tive insertion the charge will be 1 cent (4 penny) per word. Cash must 
accompany the order. Replies can be sent to our care if desired, and they 
will be forwarded without additional charge. 


Navy engineer officer; Graduate of Naval Academy; 
young, experienced; desires civil position, has had eleven years’ 
experience with man-or-war machinery. Address Position, care 
of INTERNATIONAL MarINE ENGINEERING, 17 Battery Place, New 
York City. 


Experienced Italian Naval Engineer, living in Genoa, would 
take the agency for Italy of American ship yard and refrigerat- 
ing machinery, ship fittings, steering apparatus, mechanical tele- 
graph, capstans, anchors, and other auxiliary machinery. Best 
references. Addréss Representative, care INTERNATIONAL Ma- 
RINE ENGINEERING, 17 Battery Place, New York City. 


A practical boat builder, who has designed and built sail and 
power yachts, and has knowledge of gas engine design, desires 
situation in the drafting line. Address Wm. H. Covington, 36 
Union street, Plymouth, Mass. 


Engine and boiler designer seeks position—When you pay a 
large salary you want large returns. Why not employ a tech- 
nical man who will measure up to a large salary. Such a man 
wants a chance to show his metal. “Mechanical Engineer,’ care 
of INTERNATIONAL MARINE ENGINEERING, 17 Battery Place, New 
York. 


First Class General Draughtsman for steel hull and engine 
work desires to change position. Address Hull Draughtsman, 
care INTERNATIONAL MARINE ENGINEERING, 17 Battery Place, 
New York. 

Draftsman wants position; fully experienced in marine engi- 
neering and general work. Address Baddett, 529 West 111th 
street, New York City. 


James J. Grirroy, South Brooklyn, N. Y., has the contract to 
remove the two old boilers and install two new Roberts safety 
water-tube boilers in their place, in Commodore Benedict’s steam 
yacht Oneida. 

Tue McNas & Hartin MANnuracrurinc Company, 56 John 
street, New York City, has appointed Mr. W. Blackburn Smith, 
Hamilton, Bermuda, its sole agent in Bermuda for the sale of its 
valves, cocks, fittings, and other steam specialties, with offices at 
Hamilton. 
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23, St. Swithin’s Lane, London, E.C., and Dartford Ironworks, Kent, England, 
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MARINE SOCIETIES. 


AMERICAN. 


AMERICAN SOCIETY OF NAVAL ENGINEERS. 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL, ARCHITECTS AND MARINE ENGINEERS. 
12 West 31st Street, New York. 


NATIONAL ASSOCIATION OF ENGINE AND BOAT 
MANUFACTURERS. 
314 Madison Avenue, New York City. 


BRITISH. 
INSTITUTION OF NAVAL ARCHITECTS. 

5 Adelphi Terrace, London, W. C. 
INSTITUTION OF BNGINEERS AND SHIPBUILDERS IN 
SCOTLAND. 

207 Bath Street, Glasgow. 

NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 

St. Nicholas Building, Newcastle-on-Tyne. 


MARINE ENGINEERS’ BENEFICIAL ASSOCIATION. 
National President, Franx A. Jones, 2920 Pacific Ave., San Francisco, Cal. 
Vice-President, JosEPH BRooks, 6323 Dicks Ave., Philadelphia, Pa. 
Second Vice: Eresident, JosEPH R. BLaucHELT, 209 Potomac Ave., Buffalo, 


Secretary, Grorce A. Gruss, 1318 Wolfram St., Lake View, Chicago. 
Treasurer, ALBERT L. Jones, 289 Champlain St., Detroit, Mich. 
Advisory Board, WiLLIAM SHEFFER, 428 Carey St., Baltimore, Md. James 
L Waters, 21 State St.. New York City. W. D. BuarcHer, ro 
xchange St., Buffalo, N. Y. 


ADDRESSES OF CORRESPONDING SECRETARIES. 

No. 1, W. D. Blaicher, 10 Exchange St., Buffalo, N. Y. 
ss 2, William Kelly, 122 Water St., Cleveland, O. 
“ 3, A. L. Jones, 289 Champlain St., Detroit, Mich. 
4, John F. Conley, 104 Evergreen Ave., Chicago, III. 
5, James H. Higgins, Sr., 2124 E. Fayette St., Baltimore, 
, William Arste, 322 Pine St., St. Louis, Mo. 
ss 7, William T. McElwee, Box 572, Fire Boat, Portland, Maine. 
s 9, William Bridges, 784% Twelfth St., Milwaukee, Wis. 
se 12, Clarence C. King, 618 N. Ninth St., La Crosse, Wis. 
“13, John G. Paulding, 1746 Tulip St., Philadelphia, Pa. 
ss 14, Joseph F. Dumas, Box 598 Mobile, Ala. 
“15, R. E. Lee Skinner, 622 Louisa St., New Orleans, La. 
17, George S. Collins, 2277 Vine St., Cincinnati, O. 
¢ 18, William Hurst, 715 Walnut St., Cairo, Ill. 
20, Joe B. Barry, 640 Keel St., Memphis, Tenn. 
21, J. C. Garrety, 209 Bridge St., Vicksburg, Miss. 
23, William R. Lewis, 213 Front St., Jeffersonville, Ind. 
“24, Joseph B. Flach, 327 N. Fourth St., Paducah, Ky. 
oa 26, T. H. Kirkbride, 228 Bond St., Evansville, Ind. 
“27, L. C. Schwall, 518 S. Madison Ave., Bay City, Mich. 
“29, J. R. Sutherland, Charleston, W. Va. 
SS John W. Farrow, 1513 Nixon St., Allegheny, Pa. 
< 33) James J. Waters,, 21-24 State St., New York, N. Y. 
G 35, Martin K. Anderson, 36 East St., San Francisco, Cal. 
36, Joseph Thomas, 57 Sea St., New Haven, Conn. 
is 37, Jno. H. Cunningham, 316 Boston St., Toledo, O. 
§ 38, C. H. Wolford, 73 Starr Boyd Building, Seattle, Wash. 
39, F. W. Ackerman, 910 W. Seventh St., Erie, Pa. 
40, Charles Drouet, 1003 Avenue I, Galveston, Tex. 
41, Frank Forbes, 133% First St., Portland, Ore. 
42, James Manning, 802 E. Duval St., Jacksonville, Fla, 
43, Archie R. Wright, 1209 Suffern St., Port Huron, Mich. 
44, George Layman, 707 Cypress St., Manistee, Mich. 
“45, W. L. Salter, Care Ocean S. S. Co., Savannah, Ga. 
“46, D. W. Farrell, Clayton, N. Y. 
“47, Jared R. Cook, 320 Court St., Sault Ste. Marie, Mich. 
48, Alfred Hegemer, 322 Sindsley St., Sandusky, O. 
51, Eli V. Barry, 244 Terrace St., Muskegon, Mich. 
53, Harry Stone, Box 445, Marine City, Mich. 
55, Archie Stalker, Box 883, Cheboygan, Mich. 
“57, E. B. Meeker, 71 Abeel St., Kingston, N. Y. 
58, E. Caspers Haselden, Box 31, Georgetown, S. C. 
a George F. Keating, 74 Webster St., East Boston, Mass. 
“s 62, Nathan S. Lawrence, 266 Connecticut Ave., New London, Conn, 
2p 63, Geo. T. Cahill, 303 N. Pearl St, Albany, N. Y. 
: 65, George W. Conner, Care of Consumers Coal Co., Charleston, S. C. 
s 67, James K, Dole, Sagatuck, Mich. 
70, Frank H. Goodell, 138 Eighth St., Astoria, Ore. 
; 71, EL D. Warren, 518 Nun St., Wilmington, N. C. 
“ 72, William T. Findlay, 130 W. Bridge St., Oswego, N. Y. 
73, Joseph Prevot, 1146 Pine St., Green Bay, Wis. 
“75, N. J. Leonard, Alexandria Bay, N. Y. 
“76, Orson Vanderhoef, Grand Haven, Mich. 
“77, Edw. Dusold, 602 Jay St., Manitowoc, Wis. 
78, J. P. Burg, 2722 Minnesota Ave., Duluth, Minn. 
81, James L. Sweeney, 206 E. Sarragosa St., Pensacola, Fla. 
ss 82, Fred H. Gowell, 427 Middle St., Bath Maine. 
“85, Jno. A. Packard, 417 Tawas St., Alpena, Mich. 
86, David D. Clow, 1324 Carney Ave., Marinette, Wis. 
“87, Harry Firby, 430 Helen Ave., Detroit, Mich. 
“* 88, Charles O. Chapman, S. B. Canal, Sturgeon Bay, Wis. 
“89, Edward R. Lord, 102 Ogden St., Ogdensburg, N. Y. 
“91, R. B. Huston, 18% Williams St., Har. Sta., Ashtabula, Ohio. 
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“102, Fred W. Linsemeyer, 210 Clinton St., South Haven, Mich. 
103, A. E. Pittman, 16 Pollock St., Box 225, New Bern, N 
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Mr. J. W. Dunttry, president of the Chicago Pneumatic Tool 
Company, Fisher Building, Chicago, Ill., sailed for Europe No- 
vember 6, on a five weeks’ business trip, during which he 
visited the important trade centers in England, Scotland, France 
and Germany. 

Ropert Jacos, City Island, New York, has in course of con- 
struction a new high speed steam yacht, which was designed by 
Swasey, Raymond & Page, Boston, Mass. Steam will be fur- 
nished for the Sullivan engine by one No. 15 Roberts safety 
water tube boiler, made by the Roberts Safety Water Tube 
Boiler Co., 39 Cortlandt street, New York. 

A BLUE PRINT MACHINE for printing by electric light, is made 
by the Keuffel & Esser Company, 127 Fulton street, New York 
City. This is a continuous printing machine which is claimed to 
be economical, rapid and convenient. The tension is automatic, 
and the speed is variable and always under control. It is made 
to print up to 54 inches wide. Descriptive circulars will be sent 
upon request. 


CONSIDERABLE TROUBLE AND EXPENSE is caused in cold weather 
by the freezing of water pipes. The H. W. Johns-Manville Com- 
pany, 100 William street, New York City, has a covering sold 
under the name of “Zero” which is stated to entirely prevent 
the freezing of pipes. It consists of a compound of hair felt and 
wool felt, possessing the highest insulating qualities. 


THE STEAM YACHT Czarina, built two years ago, by the Cres- 
cent Ship Yard, is having new Roberts safety water-tube boilers 
built, to take the place of water-tube boilers of another type. The 
change is being made under the supervision of McIntosh’s Yacht 
Agency. ‘The boilers are now well under way at the works of 
the Roberts Safety Water Tube Boiler Co., Red Bank, N. J. 


THe CHicaco Pneumatic Toor, Company, Fisher Building, 
Chicago, Ill, reports that business for the first twenty-five days 
of October showed an increase of forty-seven percent over the 
corresponding period of 1905, and that the amount of business 
done for the first nine months of the current-year shows an in- 
crease of twenty-seven percent over 1905. This company reports 
that at the close of the year 1905 it had on its books more than 
eight thousand actual customers, and that the number so far 
this year has been increased by more than fifteen hundred. 


A LARGE ORDER FOR GAS PRODUCERS.—The Illinois Steel Company 
has recently ordered one hundred and forty producers with gas 
flumes and Dyblie reversing valves, to operate the twenty-eight 
open-hearth furnaces to be erected at Gary, Ind., constituting the 
largest steel plant in the world. These gas producers will be 
erected by the Morgan Construction Company, Worcester,, Mass., 
and this is the fifth order which the Illinois Steel Company has 
awarded the Morgan Construction Company for gas producers. 


THE ELECTRIC DRILLING MACHINES, manufactured by the Light 
Electric Motor Company, Ltd., Ilford, Essex, England, can be 
supplied for any voltage up to 250, either direct or alternating 
current. They are guaranteed against structural defects for 
twelve months. ‘The half-inch machine with screw feed is 11% 
inches long and weighs 15 pounds. The 1!4-inch machine with 
automatic feed and side boring attachment is 1814 inches long and 
weighs 36 pounds. ‘The same machine with automatic feed, but 
without side boring attachment, weighs 33 pounds. Circulars and 
full particulars will be sent to readers mentioning this magazine. 

THE porTLIGHTS made by the Delaware Marine Supply Manu- 
facturing Company, Wilmington, Del., manufacturers of ship 
fittings and marine hardware in brass and bronze, have been in- 
stalled on a great many of the largest steamships in this and 
foreign countries. Forty thousand pounds of this company’s 
lights were installed in the Pacific Mail Steamships Manchuria 
and Mongolia, and ferry boats, tugs, yachts, government vessels, 
and launches without number, are equipped with them. 


Neversink Cork Jackets and Life Belt 


Each Preserver stamped by United States Inspector, guaranteeing proper buoyancy 
solid Cork Life Preservers 

Safest “Ring Buoys and Fenders Chea pes t 

Approved and adopted by U. S. Board of Supervising Inspectors, Also adopted by 


the principal Ocean, Lake and River Steamer Lines as the only 
Reliable Life Preserver. 
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The Reason your dealer tries to sell you a 


“JUST AS GOOD” as 


RAINBOW PACKING 


is because his profits are 50 per cent. greater on the imitation kind, 
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THE ENGINEER'S FRIEND 


@ State clearly on your packing orders RAINBOW and be sure you 
get the genuine. Look for the trade-mark, three rows of diamonds 
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TRADE PUBLICATIONS. 


The Avery Scale Company, Milwaukee, Wis., has issued a 
catalogue describing and illustrating its automatic weighing ma- 
chines, which the company states liave received sixty exhibition 
awards and sixteen gold medals. 


Catalogue No. 17, which will be sent free to readers mentioning 
this magazine, has just been issued by the Marine Iron Works, 
Station A, Chicago, Ill, designers and builders of marine en- 
gines, boilers, and machinery. The catalogue states that the 
company makes a specialty of designing and building marine 
machinery for either deep or shallow water boats, condensing or 
non-condensing. ‘The engines are either single or double cylin- 
der, compound or triple expansion, steam or gasoline. Although 
the company prefers to build the entire outfit, it will, when re- 
quested, submit estimates on the engine work and auxiliaries 
separately. 


The December issue of the “Progress Reporter,” issued by the 
Niles-Bement-Pond Company, 111 Broadway, New York City, 
is devoted to a very fully and handsomely illustrated description 
of the machine shops of the Midvale Steel Company, Nicetown, 
Philadelphia, Pa. These shops are among the finest in the world 
and the numerous 9 by 6 half tone cuts give an excellent idea of 
the scope of the works. The “Progress Reporter” is published 
by the Niles-Bement-Pond Company with the idea of furnishing 
prompt information regarding new machine tools which are con- 
stantly being placed on the market. Readers mentioning this 
magazine will be put upon the free mailing list upon application. 


Every user of anti-friction metals and tin alloys should send 
to the Tandem Smelting Syndicate, Limited, 97 Queen Vic- 
toria street, London, FE. C., England, for a copy of the new 
catalogue which this company has issued. It is neatly printed 
in two colors and gives a great deal of information regarding 
the several anti-friction and other metals which this company 
manufactures. Reproductions are made of medals of highest 
award given to this company at Bremen in 1890, Chicago 1893, 
Antwerp 1894, and Paris 1900. In addition to a description of 
the several kinds of anti-friction metal, the catalogue publishes 
valuable tables of tests of various kinds, together with much 
other practical information. 


“Thor” pneumatic tools, made by the Independent Pneumatic 
Tool Company, First National Bank Building, Chicago, Ill., are 
illustrated in folders this company is distributing. Among the 
pneumatic tools described, are a one piece riveting hammer, a 
reversible wood boring machine, a piston air drill, a reversible 
flue rolling reaming and tapping machine, a chipping and caulk- 
ing hammer, a long stroke riveting hammer, a portable grinding 
machine, and an air drill. 


Small boats, made of “Apollo” galvanized steel, are the sub- 
ject of literature distributed by the Michigan Steel Boat Com- 
pany, Detroit, Mich. ‘These folders state that all the company’s 
boats are made of this galvanized steel, each strip being cut from 
a special pattern and made to conform without strain to the 
curves of the boats. The lapping, seaming or grooving of the 
steel strips is by a new proeess invented by the Michigan Steel 
Boat Company. ‘These seams, running from stem to stern, are 
said to give the boat great strength and to render any leakage 
absolutely impossible. “The boats cannot, of course, rot, and the 
heavy galvanizing protects them from rust. In addition, it is so 
staunch that a blow from an axe will hardly dent it, so that the 
company’s claim that its boats are extremely durable, appears 
to be well founded. 


An Encyclopedia of High-Pressure Piping Equipment, being a 
400-page volume of tables, drawings and information about 
valves, fittings and steam specialties, will be forwarded free to 
readers who will mention INTERNATIONAL MARINE ENGINEERING, 
by the Crane Company, Chicago, Ill. Particular attention has 
been paid in this volume to illustrations showing the use and 
application of goods. The tables contain every dimension for 
each size of valve and fitting needed in designing or erecting a 
power plant. In connection with each article illustrated is given 
maximum working pressure for which it is suitable, the test 
pressure to which it is subjected, and in many cases tables are 
added showing the result of comparative destructive tests, with 
the sizes of each class of valve. ‘The illustrations and data re- 
garding flanged fittings and pipe bends include practically every 
form and kind an engineer may be called upon to furnish. Many 
of these fittings, which have to be especially made by some 
manufacturers, are regularly carried in stock by Crane Company. 
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A catalogue of steam, ammonia, and hydraulic packings, is 
published by the Crandall Packing Company, Palmyra, N. Y. 
This is a handsomely printed and illustrated booklet of 80 pages. 
and should be in the hands of every user of packing of any kind. 
A free copy will be sent upon application to readers of INTERNA- 
YIONAL MARINE ENGINEERING. 


An illustrated catalogue of shipping tackle will be sent free to 
readers mentioning this magazine by the Bradley Ship Tackle 
Company, Bradley Heath, England. The sizes, dimensions and 
illustrations contained in the catalogue are given as an approxi- 
mate guide for buyers, and further particulars will be sent upon 
application. 


The Ingersoll-Rand Drill Company, 11 Broadway, New York 
City, is distributing catalogue 45A, which states that more than 
80,000 Ingersoll-Rand rock drills have been built and sold— 
“probably more than ninety-five percent of all the drills in this 
country.” This catalogue sketches the several standard types 
with their accessories. For more complete description, those in- 
terested should send for catalogues 45B and 46. 


Electric hoists and cranes are described and illustrated in a 
handsome folder, issued by the Sprague Electric Company, 527 
West 34th street, New York City. his folder shows a few of 
the many combinations of hoists, carriages and cranes built by 
the Sprague Electric Company, and is intended merely to attract 
attention to this line of the company’s products. ‘Those inter- 
ested should write for complete hoist catalogue No. 220. 


Users of asbestos packings, sheetings, jointings, etc., should 
send to the United Asbestos Company, Limited, Dock House, 
Billiter street, London, E. C., England, for a copy of the cata- 
logue which this company will send free upon request. ‘The cata- 
logue contains thirty-six pages and cover, neatly bound, and 


illustrates many asbestos specialties which will appeal to all of. 


our readers who have to do with steam plants. Every reader 
interested should be sure to send for a copy. 


Mosses & Mitchell, 68-71 Chiswell street, London, E. C., Eng- 
land, are sending out to all inquirers free of charge a catalogue 
and price list of “The Original” vulcanized fiber. “his fiber is 
used for a surprisingly large number of purposes, many of which 
will interest our readers, and includes patent valves for air and 
circulating pumps, condenser ferrules, journal bearings and 
bushings, washers for thrust and other bearings, safety screw 
nuts, etc. ‘The many excellent qualities of this fiber are fully 
described and will be of much interest to all of those who send 
for copies of the catalogue. 


Pneumatic tools and appliances are illustrated in a handsome 
42-page catalogue, issued by the Globe Manufacturing Company, 
Limited, 150 Queen Victoria street, London, FE. C., England, a 
free copy of which will be forwarded to readers mentioning this 
magazine. [he company invites the attention of shipbuilders, 
engineers, contractors and others to the Tierney pneumatic tools, 
for which it claims the following advantages in comparison with 
other pneumatic tools: “T‘heir working capacity, with a less con- 
sumption of air is greater; they are more powerful, and do 
their work more effectively. In the hammers, vibration is much 
reduced, and on account of their greater simplicity, these tools 
have a much longer life than those of any other design.” : 


The British Uralite Company, Limited, 50 Cannon street, Lon- 
don, FE. C., England, is distributing a valuable catalogue regard- 
ing this company’s product “Uralite,” a fire resisting and non- 
conducting material of much value for use in connection with 
marine work in all its branches. Besides its fire proofing quali- 
ties, Uralite is odorless, light in weight, non-conductive and 
vermin-proof. Furthermore, it can be painted, glued, cut with a 
saw, nailed and otherwise treated like wood. Its many features 
will appeal very strongly to all of our readers who are interested 
in the subject of fire prevention. ‘The material is made into 
very artistic patterns for use in ceilings, adding not only to the 
artistic effect, but to fire proof qualities, and it has proved of 
much value for insulation in connection with cold storage. 
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Dixon’s Flake Graphite unlike 
oil does not injure boilers; in fact, 
it isan excellent preventive of cor- 
rosion. It is used in marine service 
with complete success for lubric- 
ating cylinders, valves, thrust 
bearings, stern bearings, etc. 

12 pages in our tenth edition of 
“Graphite as a Lubricant” (just 
printed) treat of marine lubri- 
cation. 

Get copy 75-C for yourself. 


Joseph Dixon 
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Jersey City, N. J. U.S.A. 
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A very useful card calendar, in a leather case, is distributed by 
the Ross Valve Company, Troy, N. Y., manufacturer of regu- 
lating valves and feed water heaters. We infer that our readers 
who will mention INTERNATIONAL MARINE ENGINEERING may ob- 
tain a free copy upon application. 


“Imperial” motor hoists is the subject of illustrated Bulletin 
No. 2008, distributed by the Ingersoll-Rand Company, 11 Broad- 
way, New York City. ‘This bulletin states that the ‘ ‘Imperial” 
motor hoists represent the highest refinement of design in pneu- 
matic hoists of small and moderate capacities, 


The Cincinnati Iron Store Company, Cincinnati, Ohio, is dis- 
tributing a folder describing some of the beams, angles, twisted 
steek bars. hand and power punches and shears, and other ma- 
chines this company keeps in stock. ‘The company has a large 
line of machinery which it offers for immediate sale. 


Examples of Rapid Milling, is the title of a handsome 64-page 
catalogue, published by the Cincinnati Milling Machine Company, 
Cincinnati, Ohio. Users of milling machines of any description 

should not fail to send for a copy of this catalogue, which wilk 
be sent free to readers mentioning this magazine. 


The December stock list, published by the Globe Rolling Miil 
Company, Smith and Water streets, Cincinnati, Ohio, states that 
the company can promptly ship from its mill material cut to spe- 
cial lengths and sizes, such as bars, plates, shears, beams, 
channels and angles. 


“Graphoil” steam cylinder graphite cups are the subject of a 
folder distributed by the Comstock Engine Company, 49 Clymer 
street, Brooklyn, N. Y. This graphite cup, the folder states, may 
be conected with any standard sight or forced feed steam cylin- 
der lubricator and delivers graphite to the cylinder with each 
drop of oil. 


“Fire Prevention” is the title of an illustrated monthly maga- 
zine published by A. Irving Brewster, Richmond Hill, N. Y., No. 
I, volume 1, of which has just appeared. The magazine will be 
“devoted to the prevention of conflagrations in American cities 
and fire hazards in general.” ‘The subscription price is one dollar 
per year. 


The State Steam Engineering School, established at 121 Haver- 
hill street, Boston, Mass., by James Coyne, M. E., is described 
and fully illustrated in a pamphlet Mr. Coyne is distributing. whe 
object of the school is to assist the engineers and firemen of the 
State of Massachusetts to comply with the requirements of the 
license law. 


Time-checkers and recorders, watchmen’s watches, machine cut 
gears and other specialties manufactured by Llewellin’s Machine 
Company, Kings Square, Bristol, England, are described in a 
fully illustrated circular which this company is distributing. ‘The 
specialties are shown in large illustrations, and there is a good 
deal of descriptive matter. Copies will be sent to any of our 
readers upon request. 


A nautical almanac for 1907 will be sent free by Riggs & 
Brother, 310 Market street, Philadelphia, Pa., to readers of IN- 
TERNATIONAL MARINE ENGINEERING. ‘This is the almanac issued 
by this concern yearly, and contains the usual tables and infor- 
mation such as the Revised International Rules to Prevent Col- 
lisions at Sea, table for finding the latitude by an observed 
altitude of Polaris, inland rules, new international code of sig- 
nals, ete. 
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The Hawthorne Works of the Western Electric Company Chi- 
cago, Ill, are described and handsomely illustrated in a booklet 
this company is distributing. 

The Fore River Shipbuilding Company, Quincy, Mass., is dis- 
tributing’ a handsomely illustrated booklet giving views of the 
new turbine steamer Creole, and other vessels built by this com- 
pany, and of the company’s ship yards. 

“What We Do,” is the title of a pamphlet issued by the Well- 
man-Seaver-Morgan Company, Cleveland, Ohio, manufacturers 
of steel works and blast furnace equipment, gas producers, valves, 
cranes, coal handling machinery, steam and gas engines, etc. 

Porter’s patent combined derricks, working on a single pivot or 
goose neck, are the subject of an illustrated folder, distributed 
by Nicholas E. Porter, 101 Leadenhall street, London, FE. C., 
England. 

A free sample copy of the Penberthy Engineer and Fireman, 
a pamphlet issued monthly by the Penberthy Injector Company, 
Detroit, Mich., will be sent to any reader who will mention this 
magazine. ‘he subscription price is twenty-five cents per year. 

Users of twist drills, reamers, chucks, milling cutters, taps, dies, 
machinery and machinists’ tools, should send for a free copy of 
the fully illustrated 276-page catalogue issued by the Morse 
Twist Drill & Machine Company, New Bedford, Mass. 

Rapid cut power saws for cutting bars round and square, an- 
gles, tees, and beams, are described in folders distributed by 
Hill, Clarke & Company, Boston, Mass. ‘The manufacturers 
state that there are over nine thousand of these saws in use. 

The propeller wheels made by the Michigan Wheel Company, 
Grand Rapids, Mich., successor to the Michigan Motor Com- 
pany, are described and illustrated in the catalogue for 1907 
which this company has just issued. 

The 1907 catalogue and price list issued by the Crandall Pack- 
ing Company, Palmyra, N. Y., is a handsomely printed and illus- 
trated booklet of 80 pages, and should be in the hands of every 
user of packing for steam, ammonia, hydraulic or any other 
purpose. 

Ships’ locks and padlocks of every description are advertised 
by Lowe & Fletcher, Willenhall, England. This company’s 48- 
page catalogue will be sent free upon application to readers 
mentioning this magazine. 

The Edwards Air Pump Syndicate, Limited, 3 and 5 Crown 
Court, Old Broad street, London, E. C., England, states that its 
patent air pump has been fitted to more than 2,250 steamers. 
Free catalogue will be sent to readers mentioning this magazine. 

Motors and motor boats are the subject of a very complete 
pamphlet published by Fay & Bowen Engine Company, Geneva, 
N. Y. This company makes a specialty of motors using both 
kerosene and gasoline interchangeably as a fuel. 


BUSINESS NOTES. 


Tue Roperts SAFEty WatseR Tusé Borer Co., 39 Cortlandt 
street, New York, will shortly ship one of its boilers to the Le- 
land Stanford, Jr., University of California. This boiler is to be 
a part of the equipment of the chemistry laboratory. ‘This*makes 
the tenth Roberts boiler used by colleges. Yale, Harvard, Cornell 
and the University of Pennsylvania use them in the coaching 
launches of the “’Varsity” crews. 


“ONE OF THE DANGERS IN AIR COMPRESSION,” says the Joseph 
Dixon Crucible Company, Jersey City, N. J., “which has not been 
fully recognized until within a quite recent period is the lia- 
bility to explosion in air compressor cylinders when the heat of 
compression is caused to exceed the flashing point of the oil 
used for cylinder lubrication. Several accidents of this nature 
have happened during the last few years.” With this statement 
in mind, the Joseph Dixon Crucible Company draws attention to 
the advantages of its “Ticonderoga” flake graphite as a cylinder 
lubricant for air compressors. ‘The company states that this 
graphite is unaffected by high temperature and cannot be car- 
bonized or ignited, nor can it give off explosive vapors. “It will 
not accumulate dust or grit. It does not clog discharge valves, 
and allows great reduction of oil supply.” 


What is so beautiful as a trim, 
graceful, white craft, standing out 
against the blue of sky and ocean? 


There is only one white pigment 
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conditions. 
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Free, Our Practical Pamphlets ; 


“The Paint Question” 
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We do not grind zinc in oil. Lists of manufacturers of 
Oxide of Zinc paints will be furnished on request. 


C. E. Hemnxs & Co., 87, 88 and 89 Grange Road, Bermondsey, 
London, S. E., England, are manufacturers of every description 
of diving apparatus for naval, harbor, dock, salvage works, pearl 
and sponge .fisheries. The company deals in submarine tele- 
phones, electric lamps, etc. Attention is called to the company’s 
announcement on advertising page 5 of this issue. 


Tur Birtincs & SPENCER Company, Hartford, Conn., manu- 
facturer of machinists’ tools and drop forgings, has incorporated 
in Canada under the name of the Canadian Billings & Spencer 
Company, Limited, with a capital of $200,000, and will engage 
in the manufacture of drop forgings and drop forging machinery. 
The company will be the first in Canada in this line of business, 
and by its establishment will enjoy certain advantages besides 
securing reduced freight bills. The location of the new plant 
has not yet been decided upon. The manager will be Mr. J. Gill 
Gardner, of Brockville, Ont. 


‘THE FOLLOWING VESSELS have been classed and rated by the 
American Bureau of Shipping in the “Record of American and 
Foreign Shipping’: American screw Benefactor, American 
screw Merida, American steamship Gypsum King, American 
screw Columbia, American schooner Millie Williams, American 
schooner Myrtle Tunnell, American schooner Lucinda Sutton, 
American schooner Northland, American three-masted schooner 
Howard B. Peck, American three-masted schooner Nantasket, 
American barge John T. Donohue, Cuban screw Antilla, Cuban 
screw Camaguey, British schooner Elsie, British schooner Neva, 
British schooner Atrato, British three-masted schooner Freedom, 
British three-masted schooner Water Witch, British three-masted 
schooner Dorothy M. Porter, British three-masted schooner 
Montrose, British three-masted schooner Georgiana Roop, Brit- 
ish bark Alexander Black, and British barkentine Skoda. 


UNITED STATES METALLIC PACKINGS 


RELIABLE—SATISFACTORY—EFFICIENT 


FOR PISTON RODS AND 
VALVE STEMS OF MAIN AND 
AUXILIARY ENGINES 


The United States Metallic PacKing Co. 


427 North Thirteenth St., PHILADELPHIA, — 


CHICAGO, 5SO9 Great Northern Bldg 
8 


When writing to advertisers please mention INTERNATIONAL MARINE ENGINEERING. 


FEBRUARY, 1907. 


International Marine Engineering. 


Tue Air Ticht Smoke Box Door Synpicats, Limited, 155 
Fenchurch street, London, #. C., England, states that 1,800 Sil- 
ley’s patent smoke box door fastenings were fitted in various 
ships during 1906. Among the ships completely equipped with 
this device are the Lusitania, Mauretania, Adriatic and St. Paul. 
The Atlantic Transport Company, the Anglo-American Oil Com- 
pany, the Hamburg-American Line and many other steamship 
lines are using this device, which it is claimed keeps the smoke 
box door perfectly tight and absolutely prevents buckling. It 
is easily opened and closed, and is said to increase the efficiency 
under natural and forced draft. 


“REXINE” FOR UPHOLSTERING SHIPS’ saloons, for motor boats, 
cushions, etc., is manufactured by the British Leather Cloth 
Manufacturing Company, Limited, Newton, Hyde (near Man- 
chester), England. “Rexine’ is stated to be more than a sub- 
stitute for leather, “inasmuch as it possesses all the qualities of 
the latter and yet only costs one-fourth as much.’ “Rexine” is 
claimed to be germ proof, and it may be cleansed with soap and 
water. ‘The manufacturers state that it is rot proof, and that long 
exposure to sun and salt water has no bad effect upon it. Free 
samples of “Rexine” will be sent to readers mentioning INTER- 
NATIONAL MARINE ENGINEERING. 


REGARDING THE WELIN QUADRANT Davit, we have received the 
following letter: “With regard to the question of freezing up, 
we can only say that it is an objection which has been raised to 
us over and over again, but we simply reply that so will an ordi- 
nary davit freeze up, and not only so, but there is in that case 
far more complication of tackle and guys to freeze up—to say 
nothing of sockets right outside the ship and very inaccessible— 
than there is in the Welin Quadrant Davit. Moreover, the 
strongest possible proof that the objection is not a valid one is 
that we have fitted vessels running on the coldest passages (as, 
for instance, on the ice-breaking steamers running across the 
Baltic in the winter time), and we have never yet received any 
complaint whatsoever on this score. The North German Lloyd 
and the Hamburg-American Line both were very strong on this 
objection, but after exhaustively experimenting, they continue to 
place considerable orders with us. The best answer we can pos- 
sibly give is to refer our questioner to any one of our users. 
ae truly, A. P. Lundin, manager, 17 Battery Place, New 

ork. 


ANTONIO C. PESSANO 
PRESIDENT & GEN’L MGR. 


GEORGE H. RUSSEL 
VICE-PRESIDENT 


“A TABOR SAVING MAcHINE—always ready for work—no chang- 
ing of knives necessary,” is the statement made by the C. C. 
Wais Machine Company, Cincinnati, Ohio, regarding its new 
patent universal angle and plate shear, which is said to be a 
valuable tool for all boiler makers, sheet iron workers and other 
metal workers. Full particulars will be sent upon application to 
readers mentioning this magazine. 


WE ARE ADVISED that Scott of Kinghorn, Ltd., engineers and 
shipbuilders, Kinghorn, Scotland, launched during 1906 nine 
vessels of an aggregate of 3,318 tons gross and 2,600 horsepower, 
as compared with 1,730 tons and 2,330 horsepower during 1905. 
The work in hand includes four steamers, one being for French 
owners, two fast. passenger steamers for Australia and the other 
a light draft steamer for South America. Of the construction dur- 
ing 1906, five vessels were barges and pontoons. 


“ATUNDUM IS THE HARDEST, SHARPEST and most durable abra- 
sive material known,” says the Norton Company, formerly the 
Norton Emery Wheel Company, Worcester, Mass. ‘This com- 
pany recently changed its name because it no longer used emery 
in the manufacture of its grinding wheels, as alundum was found 
to be much superior for the purpose. In addition to its use in 
Norton grinding wheels, alundum is used on cloth and paper for 
grinding and polishing. 

Tue CRANDALL PACKING CompaANy, 136 Liberty street, New 
York City, has had photographed some rings of Crandall’s spe- 
cial marine packing Style 340 after being in use for sixteen 
months on the high-pressure valve stem of a steamship carrying 
185 pounds steam pressure. Up to the time this set was removed, 
it had not given any trouble, and it was only after considerable 
persuasion that the engineer was induced to remove the packing 
in order that it might be photographed. 


Tue PHospHor Bronze Company, Limited, 87 Sumner street, 
Southwark, London, S. E., England, states that it is the sole 
maker of the following alloys: Phosphor Bronze, “Cog Wheel 
Brand” and “Vulcan Brand;” ingots, castings, plates, strip, bars, 
etc. Phosphor Tin and Phosphor Copper, “Cog Wheel Brand ;” 
and the following white anti-friction metals: Plastic White 
Metal, Babbitt’s Metal; “Phosphor” White Lining Metal, “White 
Ant” Metal, No. 1. Full particulars will be sent to readers men- 
tioning this magazine. 


JOHN R. RUSSEL 
SECRETARY & TREASURER 
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“SMOOTH-ON” RIVET IRON CEMENT, made by the Smooth-On 
Manufacturing Company, Jersey City, N. J., is especially recom- 
mended by the company for use on ships’ sides, as it fills all 
uneven places, making a smooth iron finish. This cement is sold 
in ten-pound cans ready for use. 


A DOUBLE DRUM STEAM CAPSTAN, built by the Marine Iron Works, 
Station A, Chicago, Ill, is especially made for hard service on 
river steamers, and is unusually strong yet of moderate weight. 
This is accomplished through the use of steel in place of the cast 
iron ordinarily used. A pair of double acting reversible engines 
transmit their power direct through gears to the main shaft and 
drums. By means of a key, the capstan is adjustable for either 
speed or power. The spur gears, bevel gears, bevel pinions and 
miter gears are all made of steel, and both drums are made of 
hard semi-steel, the object being to obtain the greatest strength 
with the minimum of weight and space. 


THE AMERICAN BrowER Company, Detroit, Mich., states that 
it is doing a large business with shipbuilding companies in the 
sale of its vertical self-oiling engines, type “A” and “E”. Dur- 
ing the past year and a half, this company has sold the Great 
Lakes Engineering Works, Detroit, Mich. sixty-five of these 
engines, and reports that there has not been a single repair made 
to any of the engines. The American Blower Company has also 
just received an order from the Canadian Shipbuilding Company, 
Toronto, Canada, for fans and engines, this being the second 
order received from the same concern. 


THE Dart’ UNION is stated by the maker, the E. M. Dart Man- 
ufacturing Company, Providence, R. I., to be one of the most 
useful and effectual appliances known for connecting pipes. 
The unions are made from malleable iron, plain or galvanized, 
with seats of bronze, fitted and ground to a ball joint. The 
principle of the ground joint manufactured by this company is 
to force bronze rings into recesses bored and faced and receive 
them in both ends of the union. ‘The concave and convex ends 
are turned and fitted together to a true arc with ground joints. 
These ends do away with the necessity of packing. The pipe 
ends and nut combined with the bronze seats are extra heavy, 
making a very strong fitting adapted to every requirement of a 
union. 


THE EureEKA Fire Hoss Company, 13 Barclay street, New 
York City, is a manufacturer of fire hose exclusively. The latest 
improvement in the manufacture of fire hose, the company states, 
is an attachment to the loom that weaves a cord of sufficient size 
in the grooves or corrugations of the fabric “The Eureka and 
Paragon looms are the most wonderful in the world. We can- 
not emphasize too much the importance of this recent and valu- 
able improvement in the cover of cotton fire hose in which the 
corrugations are entirely filled up by another strong cord, which 
adds twenty-five percent to the strength of the cover and pre- 
vents the hose from corrugating when under fire pressure. ‘This 
anes a wonderful difference in the stream from a long line of 

ose. 


THIRTY DAYS’ FREE TRIAL.—One of the latest labor saving de- 
vices is a machine for separating and reclaiming oil and waste 
and other substances which is being put on the market by the 
Oil and Waste Saving Machine Company, Real Estate Trust 
Building, Philadelphia, Pa. This device is a turbine engine 
having a direct connected basket or waste receptacle in which 
the soiled and oily waste is placed to be reclaimed for future 
use. The machine is operated by steam, the engine exhausting 
through the center of the basket, causing the steam to pass 
through the waste and the perforated walls of the basket, 
thereby separating oils and greases from the waste by centrifugal 
force. After the machine has been running about thirty min- 
utes, every trace of oil and grease is forced out of the waste and 
basket and carried through a pipe to the oil outlet. ‘The oil and 
grease can now be filtered and used over again as though it 
were new, while the waste is as clean as though it had never 
been used. ‘This device, it. is believed, will pay for itself many 
times over in the course of a year, and the company is so con- 
fident of its great economic value that it offers to sell a machine 
subject to a 30 days’ trial to any concern asking for the oppor- 
tunity to give it a test. 


WANTED.—Ship draftsmen and assistant ship draftsmen. 
Pay from $5.04 to $2.00 per diem. For further information, 
address COMMANDANT, Navy Yard, Washington, D. G. 
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THE NICHOLSON SHIP LOG 


OT a luxury but a necessity on every ship. Be up- 
to-date and equip your vessels With this excellert 


device. The exact speed of the moment constantly 
before you and recorded on a chart. Also the distance 
run shown on a counter. Let us send you our catalogue. 


NICHOLSON SHIP LOG CO., Cleveland, Ohio 


A NEW THROTTLE VALVE 
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— ) 
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is applied. 


The ‘‘Giant’’ 
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pressure. 


The improved construc= 
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be opened or closed with 
ease under the highest 


pressure. 
SIMPLE—DURABLE 
i ALL PARTS 


MADE TO GAUGE 


THE WM. POWELL CO. 
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Buyer Pays Express Charges 


NEW YORK LONDON 


WHITEHALL BUILDING CHRISTOPHER ST. 


17 Battery Place Finsbury Square, E. C. 
Nn ere emery 
“A PERFECT BOILER CLEANER’ is advertised by the Buckeye 
Boiler Skimmer Company, Toledo, Ohio. Illustrated folders 
distributed by this company state that “impurities float and so 
does the Buckeye automatic skimmer.” 


“ALL THE GOOD POINTS of all other flooring materials from 
wood to marble, with many advantages found in none of these, 
and not one of their disadvantages, make up the great superiority 
of Pennsylvania Rubber ‘Tiling, % made by the Pennsylvania Rub- 
ber Company, Jeannette, Pa. ’ This tiling is stated to be un- 
affected by the hardest wear, absolutely non-porous, waterproof, 
and therefore, non-absorbent of unsanitary elements, possessing 
at the same time warmth and resiliency under foot. Special de- 
signs are executed without additional cost. g 


THE “WELIN QUADRAN’” paAvits, made by Axel Welin, 5 
Lloyd’s avenue, London, E. C., England, have been fitted to the 
following steamship lines among others: Allan Line; Royal 
Mail Steam Packet Company, Ltd.: Union Castle Mail .Steam- 
ship Company; Compagnie Générale Transatlantique ; Chargeurs 
Réunis; Hamburg America Line; Holland America Line; Nord- 
deutscher Lloyd; Toyo Nisen Kabushiki Kaisha, and by several 
governments. The manufacturer states that more than twelve 
hundred of these davits are now in use. Full particulars will be 
sent upon application to readers of INTERNATIONAL Maring En- 
GINEERING. 


OWING 0 ITS INCREASING BUSINESS in Maryland, the H. W. 
Johns-Manville Company, 100 William street, New York City, 
has opened a branch office in the Equitable Building, Baltimore, 
Md., which will be in charge of Mr. W. F. Baird, who was pre- 
viously connected with the company’s Philadelphia branch. 


R. Cooper, Eso., M. I., Mech. E.; M. I., Mar. E., Marine Coal 
Storage & Ice Association; Consulting Engineer, 12 Coleman 
street, London, E. C., England, solicits correspondence regarding 
marine refrigeration and marine propelling and auxiliary machin- 
ery. Mr, Cooper represents many engineering and shipbuilding 
firms. 


Tue Composits Boarp Company, 26 Cortlandt street, New 
York City, has received a contract for the ceilings and the panels 
of the new turbine steamers Camden, Yale and Harvard. Also 
for the new steamboat for the Detroit & Cleveland Navigation 
Company. ‘The same company furnished the saloon and cabins of 
the Hendrick Hudson and the Governor Cobb. 


Davi Joy’s PATENT COMPOUND assistant cylinder has been 
fitted, according to the manufacturer David Joy and Cooper, 
Quayside, Bitterne Park, Southampton, England, to more than 
2,000,000 I. H. P. “It drives the valve and prevents all wear and 
tear. It may be fitted to existing valves, and has been adopted 


by the British and other admiralties.” 


PATENT DERRICK FITTINGS enabling heavy weights up to 25 tons 
to be lifted by the vessel’s working derricks, are manufactured 
by Nicholas E,, Porter, ror Leadenhall street, London, E. C., Eng- 
land. ‘These fittings combine the derricks on a single pivot or 
goose-neck. ‘They save the cost of a large spare spar, and earn 
for the shipowners, the fees paid by the shipper for local carriage. 


Tur B. F. Sturtevant Co., of Hyde Park, Mass., has re- 
cently supplied a number of generating sets for marine equipment, 
among which may be enumerated two sets for steamers Power- 
ful and Dreadnought, four sets for Metropolitan Steamship 
Co.’s Yale and Har vard, one for the Old Dominion Steamship 
Jefferson, one for the United Fruit Co.’s steamer, and several 
for the New York City municipal ferry boats. 


Tum Curcaco Navuricat, ScHoor, whose principal is W. J. 
Wilson, late lieutenant U. S. navy, has opened for the season at 
the Masonic Temple, Chicago, Ill. All one is required to know 
before beginning this course of study is a fair knowledge of 
arithmetic. A nominal tuition fee is charged, and the time 
occupied in the studies is stated not to be enough to entrench 
seriously upon other operations. Sessions are held Tuesday and 


Friday evenings. 


A DIRECT FLUE BEADER recently put on the market by Deuel & 

Freebury, Post Office box 1091, Pueblo, Colo., is stated to have 
turned over, beaded and prosser tightened a No. II 2-inch flue 
in ten seconds. ‘This device is simple, and in the eighteen 
months it has been on the market has worked over six thousand 
flues, and is stated by the manufacturers to have shown a saving 
in labor of eighty percent. Those interested should write for a 
catalogue, mentioning this magazine. 
made by the American Steam 
Gauge & Valve Manufacturing Company, Boston, Mass., have 
many improvements in construction, among which are an es- 
capement plate used with dogs which engage the pins on the 
outer edge of the first wheel, making it positive in action. It 
may be operated by either a reciprocating or continuous rotary 
motion, and counts ahead whichever way the shaft revolves. It 
works equally as well on long or short strokes, and may be reset 
whenever desired. Free catalogues of this company’s engineering 
specialties of every sort will be sent upon application. 


THE REVOLUTION COUNTERS, 


AJAX MANGANESE BRONZE 


| The Fact that a contract for 600,C00 Ibs. of Ajax, Manganese Bronze has been 
placed with our Company by the United States Government—being the largest 


single contract ever placed—is no doubt’ suffi 
It is guaranteed to. exceed Unite 


quality, 


. recommendation. as to Its. 
ates ‘Government - specifications. 


The bene Bronze for Propeller. Wheels and Castings required to resist great strains. Resists Corrosion 


THE AJAX METAL 


‘PHILADELPHIA, ‘PA. 


COMPAN Y, 


BIRMINGHAM, ALA. 
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THE GOLDEN-ANDERSON VALVE SPECIALTY Company, Pittsburg, 
Pa., has opened an office at 136 Liberty street, New York City. 
This company manufactures cushioned non-returned valves, re- 
ducing valves, altitude valves, balanced plug cocks, float valves, 
steam traps and automatic valves and water columns for railway 
service. 


THE DRILLS, CHIPPERS AND RIVETERS manufactured by the Cleve- 
land Pneumatic ‘Tool Company, Cleveland, Ohio, are stated by 
the company to be the most powerful tools on the market. This 
company also makes the Bowes hose coupling, which may be 
instantly connected or disconnected. 


SHEARS, PUNCHES AND BENDING ROLLS, all sizes up to 75 tons 
in weight are made by Bertsch & Company, Cambridge City, 
Ind. This company has had twenty-five years of experience in 
manufacturing this line of tools. 


THE Hartrorp Steam Borer Inspection & INsuRANCE Com- 
PANY, Hartford, Conn., calls attention to the fact that it has over 
200 boiler inspectors throughout the country, and that more than 
95,000 boilers are under its supervision. ‘This company’s policies 
cover both property and life in case of accident. 


TRuscorT Motors.—The Truscott Boat Manufacturing Com- 
pany, St. Joseph, Mich., reports that it has been awarded a gold 
medal at the exposition in Milan, Italy, and that it is very com- 
pletely represented at the International Exposition at Christ- 
church, New Zealand. 


BoILER SHOP TOOLS are a specialty manufactured by Wickes 
Brothers, Saginaw, Mich. Among the boiler shop tools this 
company makes are vertical and horizontal plate bending rolls, 
bycraule riveting machines and flanging clamps and punches and 
shears. 


STEEL PLATE TROLLEYS with clevis connection for reduced clear- 
ance, three to’ ten tons in capacity, are manufactured by the 
Brown Hoisting Machinery Company, Cleveland, Ohio, engineers 
and designers of hoisting machinery of every description for the 
rapid and economical handling of materials. 


Carr. B. D. Wotrr, Kingston, N. Y., is going to install a No. 
II Roberts safety watertube boiler in the steamer Morris Block, 
to supply steam for a fore-and-aft compound 10 and 18 by 12 
inches. This boat makes the run from Poughkeepsie to Kings- 
ton, touching at all intermediate points. 


STEAM STEERING GEARS, CAPSTANS, WINDLASSES, etc., are manu- 
factured by Harfield & Company, Arundel House, Victoria Em- 
bankment, London, W. C., England. This company solicits cor- 
Bespondence with users of auxiliary machinery all over the 
world. 


THE EQUILIBRIUM CIRCULATOR and steam heating attachment 
made by H. Bloomsburg & Company, 425 North Carey street, 
Baltimore, Md., is claimed by the manufacturer to prevent foam- 
ing or priming and pitting; that it equalizes expansion and pre- 
vents leaks of seams and rivets; that it prevents a deposit of 
sediment and the formation of scale, and that it increases steam- 
ing capacity five to fifteen percent. It is approved by Lloyds. 
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HELP AND SITUATION ADVERTISEMENTS. 


Advertisements will be inserted under this heading at the rate of 4 cents 
(2 pence) per word. No advertisement will be inserted for less than 73 
cents (3 shillings) for the first insertion, and for each subsequent consecu- 
tive insertion the charge will be 1 cent (% penny) per word. Cash must 
accompany the order. Replies can be sent to our care tf desired, and they 
will be forwarded without additional charge. 


Navy engineer officer; Graduate of Naval Academy; 
young, experienced; desires civil position, has had eleven years’ 
experience with man-or-war machinery. Address Position, care 
of INTERNATIONAL MARINE ENGINEERING, 17 Battery Place, New 
York City. 


Experienced Italian Naval Engineer, living in Genoa, would 
take the agency for Italy of American ship yard and refrigerat- 
ing machinery, ship fittings, steering apparatus, mechanical tele- 
graph, capstans, anchors, and other auxiliary machinery. Best 
references. Address Representative, care INTERNATIONAL Ma- 
RINE ENGINEERING, 17 Battery Place, New York City. 


Engine and boiler designer seeks position—When you pay a 
large salary you want large returns. Why not employ a tech- 
nical man who will measure up to a large salary. Such a man 
wants a chance to show his metal. “Mechanical Engineer,’ care 
of INTERNATIONAL MARINE ENGINEERING, 17 Battery Place, New 
York. 


First Class General Draughtsman for steel hull and engine 
work desires to change position. Address Hull Draughtsman, 
care INTERNATIONAL MARINE ENGINEERING, 17 Battery Place, 
New York. 


STRELINGER “BuLL” BRAND Babbitt metal is stated by the manu- 
facturer, the Charles A. Strelinger Company, Detroit, Mich., to 
be the result of twenty-five years’ experience with Babbitt metals. 


THE Faris Hottow Staysoit Company, Cuyahoga Falls, Ohio, 
manufacturer of staybolt iron and steel bars, both hollow and 
solid, for use in marine, stationary and locomotive boilers, states 
that the year 1906 was the banner year in the history of its busi- 
ness, being fully fifty percent better than the showing of any 
previous year. 


SALPIETRO’S VEGETABLE BorLER Disrncrustator is stated to 
thoroughly clease all steam boilers of whatever thickness, and to 
prevent any new incrustations. It is guaranteed to be free from 
acids and caustic alkalies. A special brand is made for avoiding 
corrosions caused by acidulated water and for marine boilers. 
working with surface condensers. Full particulars will be sent 
upon application to Gebriider Bauer & Co., 38 Trinity Square, 
Tower Hill, London, E. C., England. 
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MARINE SOCIETIES. 


AMERICA. 
AMERICAN SOCIETY OF NAVAL ENGINEERS. 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL, ARCHITECTS AND MARINE ENGINEERS. 
12 West 31st Street, New York. 


NATIONAL ASSOCIATION OF ENGINE AND BOAT 
MANUFACTURERS. i 
314 Madison Avenue, New York City. 
ENGLAND. 


INSTITUTION OF NAVAL ARCHITECTS. 
5 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND. 


207 Bath Street, Glasgow. 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 
St. Nicholas Building, Newcastle-on-Tyne. 


GERMANY. 


SCHIFFBAUTECHNISCHE GESELLSCHAFT. 
Technische Hochschule, Charlottenburg. 


MARINE ENGINEERS’ BENEFICIAL ASSOCIATION, 


National President, FranK A. JONES, go60 Pacific Ave., San Francisco, Cal. 
Vice-President, JosEPH Brooks, 6323 icks Ave., Philadelphia, Pa. 
second Vice Eresident, JosErH R. BLAUCHELT, 209 Potomac Ave., Buffalo, 


Secretary, Grorce A. Gruss, 1318 Wolfram St., Lake View, Chicago. 

Treasurer, ArsertT L. Jones, 289 Champlain St., Detroit, Mich. 

Advisory Board, WILLIAM SHEFFER, 428 Carey St., Md. Jamers 
. Waters, 21 State St., New York City. LAICHER, 10 
xchange St. Buffalo, N. Y. 


Baltimore, 
W. D. B 
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W. D. Blaicher, 10 Exchange St., Buffalo, N. Y. 
William Kelly, 122 Water St., Cleveland, O. 
A. I. Jones, 289 Champlain St., Detroit, Mich. 
John F. Conley, 104 Evergreen Ave., Chicago, IIl. 
James H. Higgins, Sr., 2124 E. Fayette St., Baltimore, 
William Arste, 322 Pine St., St. Louis, Mo. i 
William T. McElwee, Box 572, Fire Boat, Portland, Maine. 
William Bridges, 784% Twelfth St., Milwaukee, Wis. 
Clarence C. King, 618 N. Ninth St., La Crosse, Wis. 

ohn G. Paulding, 1746 Tulip St., Philadelphia, Pa. 

oseph F. Dumas, Box 598 Mobile, Ala. 
R. E. Lee Skinner, 622 Louisa St., New Orleans, La. 
George S. Collins, 2277 Vine St., Cincinnati, O 
William Hurst, 715 Walnut St., Cairo, Ill. 
Joe B. Barry, 640 Keel St., Memphis, Tenn. — 
J. C. Garrety, 209 Bridge St., Vicksburg, Miss. 
William R. Lewis, 213 Front St., Jeffersonville, Ind. 
Joseph B. Flach, 327 N. Fourth St., Paducah, Ky. 

T. H. Kirkbride, 228 Bond St., Evansville, Ind. : 
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J. R. Sutherland, Charleston, W. Va. 
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42, James Manning, 802 E. Duval St., Jacksonville, Fla. 
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44, George Layman, 707 Cypress St., Manistee, Mich. 
45, W. L. Salter, Care Ocean S. S. Co., Savannah, Ga. 
46, D. W. Farrell, Clayton, N. Y. ‘ 
47, Jared R. Cook, 320 Court St., Sault Ste. Marie, Mich. 
48, Alfred Hegemer, 322 Sindsley St., Sandusky, O. 
51, Eli V. Barry, 244 Terrace St., Muskegon, Mich. 
53, Harry Stone, Box 445, Marine City, Mich. 
Archie Stalker, Box 883, Cheboygan, Mich. 
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George F. Keating, 74 Webster St., East Boston, Mass. 
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E. D. Warren, 518 Nun St., Wilmington, N. C 
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Tur CRANDALL PackInc Company, Palmyra, N. Y., has moved 
its Cleveland office from 9 South Water street to much larger 
quarters at 805 Superior street. 

REMOVAL NOTICE—James L. Robertson & Sons, Incorporated, 
and the Eureka Packing Company’s sales department, have re- 
moved from 204 Fulton street to 48 Warren street, New York 
City. 

“Usudurian” sheet packing, which is stated to be self-vulcan- 
izing, economical, and best for vibrating joints, is manufactured 
by the Revere Rubber Company, Boston, Mass., which will send 
catalogue and full particulars upon application. 

Tue Steam Gauck Manuracrurinc Company, Sams Lane, 
West Bromwich, England, manufactures steam pressure gauges, 
vacuum gauges, hydraulic gauges, and compound pressure and 
vacuum gauges of every sort. 

JouN JacKsSoN, 232 St. John street, Clerkenwell, London, E. 
C., England, patentee and maker of all kinds of pressure gauges 
and fittings, solicits correspondence with users of gauges of any 
sort throughout the world. 

CHAIN CABLES, RIGGING CHAINS, patent and common anchors, 
crane chains suitable for engineering purposes, and pulley block 
chains of every description, are manufactured by Barzillai Hingley 
& Sons, Lion Chain Works, Cradley Heath, Staffordshire, 
England. ; 

“LASCAR” METALLIC PACKING, and asbestos and rubber goods of 
all kinds, are manufactured by Robert Beldam, 79 Mark Lane, 
London, E. C., England. Mr. Beldam states that he makes spe- 
cial quotations for export trade. 

GrorcE LAwiby & Son Corroration, South Boston, Mass., has 
just placed an order for a Roberts safety watertube boiler, 
measuring 7 feet by 7 feet 6 inches, to be used in conjunction 
with forced draft, for the steam yacht; Helena. 

USERS OF MANILA, SISAL and transmission rope, and wire rope 
should send to the Waterbury Company, 69 South street, New 
York City, for catalogues and circulars describing this com- 
pany’s product. 

‘THE REFRIGERATING MACHINERY made by J. and E. Hall, Limi- 
ted, 23 St. Swithin’s Lane, London, E. C., England, is operated 
on the carbonic anhydride system. ‘These machines are stated 
to occupy the least possible space in both marine and land in- 
stallations. 

METALLIC GASKETS.—Every engineer who has trouble with 
making steam joints tight should ask for information regarding 
the metallic gaskets which are sold by Drake & Thorp, 32 Broad- 
way, New York. These gaskets are made of copper and other 
metal on a scientific basis, and have proved very efficient. 

KEROSENE AS A MOTOR FUEL.—The Fay & Bowen Engine Com- 
pany, 98 Lake street, Geneva, N. Y., states that it makes a per- 
fectly successful convertible kerosene or gasoline motor, single 
or multi-cylinder, 314 to 33 horsepower. “The Fay & Bowen 
guarantee is on every one.” 

MARINE GENERATING sETS—The General Electric Company, 
Schenectady, N. Y .,states that it is the largest maker in the 
world of generating equipments for all classes of marine work. 
This company makes simple and compound engines direct con- 
nected to generators in all sizes. 


“ALMOST ANY BEARING that requires oil in it will work harder 
in winter than in summer, as oil is apt to be more viscous when 
cold than when warm.” The Joseph Dixon Crucible Company, 
Jersey City, N. J., states that a solution of this difficulty is found 
in the use of flake graphite along with some mineral oil. 
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TRADE PUBLICATIONS. 


We have received from Adam Cook’s Sons, 313 West Street, 
New York City, makers of Albany Grease, a booklet which they 
have just issued dealing with “Automobile Lubrication.” It 
consists of sixteen pages and the text is interspersed with draw- 
ings showing how “Albany Grease” is applied in packing com- 
pression cups, transmission gears, etc. ‘I‘ypographically the 
booklet is very attractive and the text contains information 
which will be received with interest by every one who ap- 
preciates what an important feature lubrication has become in 
the economical and smooth running of the motor car. Helpful 
instructions are given for the lubrication of all the various parts 
of the machine where reduced friction means power gained. 
As indicating the economy of “Albany Grease,” it may be stated 
that it does not drip, gum, freeze or leave a sediment, and lubri- 
cates only when the machine is in operation. Many other in- 
teresting facts may be gleaned from the booklet, a copy of which 
‘will be cheerfully mailed to those of our readers who make ap- 
plication to Adam Cook’s Sons. 


Windlasses, capstans, hoisting engines and ship machinery 
are described and illustrated in a very complete and fully illus- 
trated catalogue issued by the American Ship Windlass Com- 
pany, Providence, R. I. ‘The catalogue states that great im- 
provements have been made in this company’s windlasses, and 
that the machines now offered are the result of fifty years of 
practical experience, and are the most efficient, durable and 
finished machines in their line. ‘The catalogue says that the 
American Ship Windlass Company was the first to make an iron 
windlass. Other circulars issued by this company, free copies 
of any or all of which will be sent to readers mentioning INTER- 
NATIONAL, MARINE ENGINEERING, are No. 5, describing the 


“Providence Steam Capstans and Providence Steam Gypseys”; | 


No. 6, describing the “Babbitt Patent Stockless Anchor”; No. 
7, the “Providence Hand Winches”; No. 8, “Providence Hand 
Capstans”; No. 9, the “Winter Patent Wharf Drop”; No. Io, 
“Yacht Windlasses, Capstans, Center Board and Mast Winches, 


Stockless and Mushroom Anchors, Mooring Bits and Gypsey , 


Windlasses”; No. 11, the “Shaw & Spiegle Patent Automatic 
Steam Towing Machine.” 


The “Grip” Drilling Machine Chuck is described and illustrated 
in a circular distributed by Ludw. Loewe & Company, Ltd., 
Farringdon Road, Clerkenwell, London, E. C. his drilling 
machine ‘chuck will hold any drill from one-eighth inch to one- 
half inch in diameter. No key is employed to move its jaws, 
and there are no gears, screws or other power and time wasting 
devices for moving the jaws. It is claimed that this chuck is 
the only one having a corresponding capacity, which will drive 
drills made of high speed steel at their full cutting efficiency. 
In actual tests one-half inch drills made of high speed steel 
have been driven with a feed and speed resulting in the total col- 
lapse of the drill without causing the shank to turn in the 
chuck. 


Catalogue No. 36 issued by the Ingersoll-Rand Company, I1 
Broadway, New York City, is a book of 184 pages covering the 
complete line of Ingersoll-Sargeant compressors. A_ brief 
description is given of each of the nine classes, followed by 
tables of sizes, etc., and illustrations of typical machines and 
representative plants. An unusual feature of this publication 
is the number of actual illustrations of machinery covering 
almost every line of industrial activity. Several pages are de- 
voted to some entirely new and variable tables of information 
on compressed air. ‘he company has aimed to make this book 
not merely a trade catalogue but a text book of useful informa- 
tion to engineers. 


Electrical Tool Catalogue No. 21 has just been issued by the 
Chicago Pneumatic Tool Company, Fisher Building, Chicago, 
Ill, which describes and illustrates this company’s line of elec- 
tric drills, grinders, drilling stands, magnetic old man-hoists, 
etc. A free copy will be sent to any reader mentioning this 
magazine. The catalogue states that the success of any portable 
tool depends upon its ability to perform the work for which it 
is designed, with the greatest dispatch and the least consump- 
tion of energy; its ease of manipulation and its freedom from 
liability to break down under hard usage, and that an intimate 
knowledge of the conditions and requirements for the opera- 
tion of portable tools, combined with the intelligent design of 
the motors by expert electrical engineers, has produced Duntley 
electric tools, which are all capable of doing the work for which 
they are designed, with great rapidity and with minimum con- 
sumption of energy. 
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Keuffel & Esser Company, 127 Fulton street, New York City, 
manufacturer of drawing materials, mathematical and surveying 
instruments and measuring tapes, is distributing a neat calendar 
displaying a colored illustration of a surveying transit. 


Inclined Direct Acting Surface Condensing Paddle Engines; 
Patent Signal Crank Enclosed Engines for Ship and Other 
Electric Lighting Sets; Patent Enclosed Engines for Power, 
Traction and Lighting; Steam Dynamos for Ship Lighting; 
and High Class Compound Double Crank or Triple Expansion 
Three Crank Engines, are the titles of illustrated circulars pub- 
lished by W. Sisson & Company, Limited, Gloucester, England, 
free copies of which will be forwarded to any of our readers 
who will mention this magazine. 


“Reliable” water gauges and water columns are described in 
a folder distributed by the Reliable -Water Gauge Company, 1616 
Pine street, St. Louis, Mo. ‘The company states that the ex- 
tensive use of its water gauges in the United States Navy, in 
well known steam yachts, in stationary boilers, locomotives, etc., 
is a sufficient guarantee of their reliability. ‘Ihe gauge cases 
are of oxidized brass. ‘The glasses are of special composition 
and temper, and will withstand any pressure and temperature to 
which a boiler can be safely subjected without the slightest 
danger of breaking.” 


“Buffalo” blacksmith tools are described and illustrated in cata- 
logue No. 77 issued by the Buffalo Forge Company, Buffalo, 
N. Y. This catalogue describes in addition to the regular line 
of tools which the company has made for several years. several 
entirely new machines, as well as changes and improvements in 
the older designs. One of the “leaders” for 1907 is the down 
draft forge No. 660 with a tile as the first section of the stack. 
This forge is guaranteed for five years. The down draft supplies 
the fire with the hot blast, and ,the company states that this 
arrangement reduces the cost of fuel by one-third. 


Flexible metallic tubing is described in folders distributed by 
the United Flexible Metallic Tubing Company, Ltd. 112 Queen 
Victoria street, London. One of these folders states “this impor- 
tant invention furnishes manufacturers with a reliable and prac- 
tically indestructible substitute for rubber hose, capable of carry- 
ing steam at all pressures up to 300 Ibs. per square inch.” 
also be used with advantage for oil, gas, compressed air and 
hydraulic purposes, and it is admirably adapted for junction 
pipes and for engineering work of every description. ‘The 
tubing is stated to be unaffected by heat or cold and to remain 
flexible at all temperatures. 


Belt-driven compressors are described and illustrated in -Bul- 
letin No. 56 issued by the Roteng Engineering Corporation, 299 
Broadway, New York City. Regarding the company’s belt- 
driven compressor, the bulletin states that this is a new type 
of machine possessing many advantages over the prevailing 
reciprocating pumps, and which in general outline resembles 
an electric generator. By removing the upper portion the en- 
tire machanism is exposed for examination or repair. Where 
belt power is used for driving the compressor, a belt tightening 
sub-base is furnished which the company states is an advantage 
never before obtained in compressor work. 


The Marine Stirling Boiler is described and illustrated in a 
large 40 page catalogue published by the Stirling Boiler Company, 
Limited, Motherwell, Scotland. ‘This catalogue states that the 
Stirling boiler possesses great advantage as to cleanliness. ‘The 
feed, entering the boiler at the point most remote from the fire, 
is evenly distributed over the back section, and if impure water is 
used, the bulk of the deposit thus takes place at a point where 
the temperature is comparatively low, and in the mud drum 
where it can be blown off as required. ‘The deposit of scale- 
forming matter in the hottest part of the boiler is carefully 
guarded against, and the tubes being nearly vertical are not 
liable to a deposit of dust to the same extent as horizontal 
tubes. Many other advantages claimed for this company’s 
boilers are mentioned in this catalogue, a free copy of which 
will be sent to readers mentioning this magazine. 
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THE time fixed by the Department in its advertisement of 
October 26, 1906, for the submission of subsurface and sub- 
marine torpedo boats for test and for the receiving of 
proposals for furnishing such vessels for the Navy, under 
the act of June 29, 1906, has been changed from February 18th 
to March 5th, 1907, at 12 o’elock noon. TRUMAN H. NEW- 
BERRY, Acting Secretary of the Navy. 1-16-07. 
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Pneumatic tools are the subject of a booklet issued by the 
Ingersoll-Rand Company, 11 Broadway, New York City, a free 
copy of which will be sent to readers of this magazine, upon 
application. 

‘Do You Know” is the title of a folder issued by the Detroit 
Seamless Steel Tubes Company, Detroit, Mich. Among the 
many questions asked in this booklet are: “Do you know that 
cold drawn seamless steel boiler flues have been on the market 
only a few years, but are now recognized as the highest type of 
tube produced, and are standard in the United States navy?” 
“Do you know that any information desired regarding the De- 
troit flue will be gladly furnished by the makers?” 


A handsome calendar lithographed in several colors, showing 
a water scene among the woods, will be sent free to readers 
mentioning this magazine by Aifred B. Sands & Son Company, 
manufacturer of marine plumbing supplies, 242 Water street, 
New York City. In addition to having spaces for memo- 
randums for each day of the year, there are tables showing 
time of high and low water in New York and Boston for every 
day of the year. 


“Royal” steel forges and “Royal” blowers are described in 
illustrated leaflets distributed by W. H. Dangel & Company, 
140 Dearborn street, Chicago, Ill. The gear case of the blower 
is oil tight and dust proof, and the gears, which are made of 
phosphor bronze and steel, run in a continuous bath of oil. The 
crank turns forward or backward, and the makers state the 
blowers are noiseless and easy to operate, besides furnishing a 
powerful blast. 


The home and suroundings of the Bantam Anti-Friction Com- 
pany, Bantam, Conn., are handsomely illustrated by nine half- 
tone reproductions on a calendar the company is distributing. 
In addition to a comprehensive view of the factory and homes 
of the employees, a most alluring picture is given of the Presi- 
dent and General Manager of the Company, Mr. W. S. Rogers, 
in the act of pulling a five-pound trout from the Bantam river. 
Another view of the “pay car” shows Mr. Rogers seated in a 
handsome one hundred horsepower automobile. 


“About the New ‘Trussit’ Metal” is the title of a folder issued 
by the General Fire Proofing Company, Youngstown, Ohio. 
The company states that in presenting this newly designed 
reinforced metal for fire proof construction, attention is in- 
vited to the important fact that in this type of cement construc- 
tion no wood form is necessary. “Trussit” metal is made in 
sheets of 15% inches by 96 inches, and it will carry with a 
factor of safety of four, all ordinary rough loads on spans of 
4 or 5 feet. 


An illustrated catalogue of padlocks will be sent to readers 
of this magazine upon request, by Lowe & Fletcher, Willenhall, 
England. This company makes a specialty of admiralty padlocks 
in all sizes from one to four inches. Among the many colored 
illustrations is one of the company’s No. 80 extra strong brass 
padlock with gun metal shackle and keys, which is supplied to 
the admiralty in large quantities. The company also calls at- 
tention to its No. 667 all brass straight rim lock with gun metal 
or iron keys, and its No. 9209 galvanized galley locks. 


Heraeus Le Chatelier Pyrometers for measuring heat in all 
kinds of furnaces and for molten metals up to 2920 degrees 
Fahrenheit, are described and illustrated in a pamphlet issued 
by Charles Engelhard, 41 Cortlandt street, New York City, a 
free copy of which will be sent to readers mentioning this 
magazine. This device, the pamphlet states, is used in many 
laboratories, but is not intended merely for scientific research, ~ 
as it can be readily operated in mills and factories by any opera- 
tive of ordinary intelligence. 


The January issue of “Graphite” published by the Joseph 
Dixon Crucible Company, Jersey City, N. J., calls attention to 
the fact that the company has been eighty years in the business 
of mining and manufacturing graphite, and that the demand for 
its product is so large that its already immense plant must be 
shortly increased in size. “Graphite” is issued in the interest 
of the graphite trade, and always contains articles of interest 
to engineers. Readers who will mention this magazine will be 
placed upon the free subscription list. 


The Davis “Calyx Diamondless Core Drill” is described and 
illustrated in catalogue No. 91 issued by the Ingersoll-Rand Com- 
pany, 11 Broadway, New York City. This is a prospecting 
drill producing cores from 154 to 15 inches in diameter from 
any depth to 6000 feet. It does not use diamonds, but the man- 
ufacturers state that it has never yet found the material which 
it could not cut at a paying rate. The apparatus is built in 
different sizes, the smallest being operated by hand and the 
largest requiring 20 or more horsepower and capable of re- 
moving cores of large diameters at a great depth. 
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Users of packing should write the Garlock Packing Com- 
pany, Palmyra, N. Y., for catalogue No. 32 which will be sent 
free upon application to readers mentioning this magazine. 


An illustrated catalogue of all steel hand lever punching and 
shearing machines, multiple revolver and circular punching 
and sheering machines for hand and steam power is distributed 
by A. Vernet, Dijon, France. 


Users of marine wire rope should write to W. N. Brunton & 
Son, Musselburgh, Scotland, for catalogues and circulars. ‘This 
company makes wire rope of every description for ships’ rigging 
and other purposes. 


A large calendar will be sent free by the Star Brass Manufac- 
turing Company, 108 East Dedham street, Boston, Mass., manu- 
facturers of pop safety valves, to readers who will mention this 
magazine. ‘This company also makes revolution counters, ma- 
rine clocks, indicators and engineering specialties of all kinds. 


Therometers, barometers, pressure recorders, steam, water and 
gas gauges, governors, and other engineering specialties are 
described and fully illustrated in a catalogue issued by Alex- 
ander Wright & Company, Limited, Wesminister, England, a 
free copy of which will be sent to all of our readers upon 
request. 


A pocket tool list just issued by Tower & Lyon Company, 
95 Chambers street, New York City, manufacturers of hard- 
ware specialties and fine tools, will be sent free to any reader 
mentioning this magazine. The catalogue states that this com- 
pany guarantees all of its goods, and will replace or make good 
any showing defect due to the fault of the manufacturers. 


Garvin vertical spindle milling machines are described and 
illustrated in circular No. 53 issued by the Garvin Machine Com- 
pany, Spring and Varick streets, New York City. "The com- 
pany’s No. 14 vertical spindle and milling machine is now made 
with power cross feed. 


W. L. Byers & Company, Ltd., Sunderland, contractors to the 
Admiralty and the Japanese and other Governments, are mail- 
ing a wall card handsomely printed in many colors, the prin- 
cipal feature of which is a half tone photograph of H.M.S. 
Hampshire, dressed in rainbow fashion in honor of the county 
presentation at Portsmouth in 1905, showing the ship to be 
equipped with Byers stockless anchors. 


Ingersoll-Rand air and ~as compressors are the subiect of a 
booklet issued b the Ingersoll-Rand Company, 11 Broadway, 
New York City, which sketches several of the many classes 
of this company’s compressors, full details of which are con- 
tained .in separate pamphlets which will be sent free upon ap- 
plication, to readers of this magazine. 


Smart & Brown, Erith, Kent, England, are distributing cards 
illustrating and describing this company’s milling and wheel 
cutting attachment. One of the illustrations shows “ a few ex- 
amples of every day wheel cutting executed by our milling 
attachments, consisting of phosphor bronze timing wheels, steel 
reversing gear wheels, gland nuts, pump pinions, index wheels, 
chain wheels, etc.” 


Clutches, hauling plants and mill gearing are described and 
illustrated in a 200 page catalogue issued by David Bridge & 
‘Company, Castleton, Manchester. ‘This company also makes 
patent oil separators, water softening plants, hydraulic valves, 
steel shafting and self-oiling bearings. A free copy of the 
catalogue will be sent to readers of INTERNATIONAL, MARINE 
ENGINEERING. 


An illustrated price list of the Parsons petrol, paraffin or 
alcohol engines and complete propeller sets, will be sent free 
upon application to readers mentioning this magazine by the 
Parsons Motor Company, Limited, Town Quay, Southampton. 
The Parsons engine is not a high speed engine, but is built for 
long runs at full power. In the to05 trials, the paraffin con- 
sumption of the Parsons engine was less than one-tenth gallon 
per horsepower hour. 
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Free, Our Practical Pamphlets : 


“The Paint Question” 
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We do not grind zinc in oil. Lists of manufacturers of 
Oxide of Zinc paints will be furnished on request. 


BUSINESS NOTES. 


SOLUBLE METAL BOILER COMPOUND. New Era Soluble Metal 
Boiler Compoind differs. from all Chemical Boiler Compounds, 
according to the manufacturer, in the following respects: “It 
absolutely prevents corrosion or pitting of boilers; all 
chemical compounds accelerate this action; it. prevents boiler 
scale from clinging to the surface of the boiler, causes that 
which has formed to become detached and fall, and by its sol- 
vent properties prevents the formation of new scale, thus leav- 
ing the calcareous deposits of the water in a state in which 
they can easily be carried off through the blow-out. All 
chemical compounds through their chemical action on the 


‘metal of the boiler not only corrode and pit the same but cause 


the calcareous deposits of the water to become attached to the 
boiler in the form of a compound mineral cement, of which 
the chemical compound always forms a very important con- 
stituent part. The action of this improved product is elec- 
trolytic. Hence an overcharge of the compound can neither 
result in injury to the boiler nor in waste of material; for if 
the soluble metal should be dissolved more rapidly that it is 
neutralized by the calcareous deposits in the water, it would 
be deposited upon the inner surface of the boiler in the form 
of a protecting metallic film, which in turn would be dissolved 
to prevent the formation of scale in case the containers should 
become empty.” Safety, convenience and dependable results 
are the characteristics most desired in a boiler compound, 
and it is claimed that this improved product possesses all 
three. Complete information can be secured by addressing 
The New Era Mfg. Co., Kalamazoo, Mich. 
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RELIABLE—SATISFACTORY—EFFICIENT 


FOR PISTON RODS AND 
VALVE STEMS OF MAIN AND 
AUXILIARY ENGINES 


The United States Metallic PacHKing Co. 


427 North Thirteenth St.. PHILADELPHIA, 


CHICAGO, 509 Great Northern Bldg 


When writing to advertisers please mention INTERNATIONAL MARINE ENGINEERING. 


MaArcH, 1907. 


International Marine Engineering. 


Tur Ferro Founpry & MacHing Company, Cleveland, Ohio, 
recently sold five hundred “Ferro auto-marine engines” to the 
W. H. Mullins Company, Salem, Ohio. The price was ap- 
proximately $65,000, and is stated to be the largest contract for 
small marine gasoline engines ever made in America. The 
Ferro Foundry & Machine Company states that before this 
order was placed, the W. H. Mullins Company considered 
practically every type of marine engine on the market and that 
competitive tests were made at Salem in various boats. 


Tur Power Specialty CoMPANy, III Broadway, New York 
City, manufacturer of the Foster superheater, has opened branch 
offices in Boston, Chicago, Philadelphia and St. Louis. The com- 
pany reports recent orders from the following concerns for the 
installation of Foster superheaters: Southern Pacific Steamship 
Company; the Navy Yards at Washington, Brooklyn and 
Charlestown; the American Locomotive Company; New York, 
New Haven and Hartford Railroad Company; International 
Harvester Works; Philadelphia and Western Railway; New 
Jersey and. Hudson River Railway and Ferry Company; Solvay 
Process Company, Raritan Copper Company; Western Steel 
Car and Foundry Company, and James S. Kirk & Company. 
The Power Specialty Company has also equipped a large number 
of internally fired and return tubular boilers, and has built a great 
many separately fired superheaters. 


‘WHAT A LUBRICANT DOES—not what it costs—is the only true 
and fair basis:of its value,” says the New York and New Jer- 
sey Lubricant Co., 14 ,Church street, New York City. “The 
value of a lubricant is a matter quite apart from its mere cost 
at so much per pound or per gallon. Non-fluid oils are econom- 
ical lubricants—the most economical, in fact, that you can buy— 
without regard to price per pound or per gallon, because they 
do all that good lubricants should do. ‘They lubricate like oils 
and go much further because there is no waste. ‘They last as 
long as greases, but they do not have to be warmed up (by fric- 
tional heat) before they soften and lubricate, thus causing no in- 
crease in friction and coal consumption. One fair trial ‘will 
prove the exact truth of our claims. We want you to test non- 
fluid oils, and we will send you, without any cost to you, a free 
sample and an improved cup for feeding. In writing, please 
state just where you will test the sample.” 


ANTONIO CC. PESSANO 
PRESIDENT & GEN’L MGR. 


«street, New York City. 


GEORGE H. RUSSEL 
VICE-PRESIDENT 


CRANE CoMPANY’S STEEL, FOUNDRY. Crane Company, Chicago, 
Til, now has its new steel foundry in full running order. In 
this department steam valves and fittings will, be a specialty, 
and the facilities are such that promptness in filling all orders 
for these goods is assured. This addition to the company’s 
business is another proof of its efforts to keep a little ahead o7 
the times. 


Roperts WATER TUBE BOILERS. Mr. Charles E. Hyde of the 
New London Marine Iron Works, New London, Conn., has 
installed a Roberts boiler in his yacht Never Again. Mr. Lewis 
Nixon, 26 Cortlandt street, New York City, has installed a 
Roberts boiler in his house boat London. Mr. E. P. Morse, of 
the Morse Dry Dock & Repair Company, South Brooklyn, N. 
Y., has a Roberts boiler in his yacht Why Not. Mr. C. B. Orcutt, 
president of the Newport News Shipbuilding & Dry Dock Com- 
pany, Newport News, Va., has used Roberts boilers in his steam 
yachts for nearly fifteen years, and Mr. Nourse of the Marine 
Iron Works, Chicago, Ill, has done likewise.. The manufac- 
turer of these boilers, the Roberts Safety Water Tube Boiler 
Company, 39 Cortlandt street, New York City, states that all 
of them were bought without solicitation. 


Norastk #xHipsrt of S. F. Hayward & Company at Exposition 
of Safety Appliances. A notable exhibit at the Exposition 
of Safety Appliances at the Museum of Natural History, New 
York City, is that of S. F. Hayward & Company, 20 Warren 
Among the many devices shown is 
a variety of Glazier Swiveling Nozzles for fire departments, 
factory and interior use; also. Wilson Automatic Portable Fire 
Escapes in various sizes, which although they are in exten- 
sive use all over the country seem to have attracted as much 
attention as though shown for the first time. It is reported 
that 273 descents were made in eight hours for the instruc- 
tion of visitors. ‘here are also shown smoke and ammonia 
proof helmets, patent respirators, chemical fire extinguishers, 
chemical fire engines for volunteer fire departments, factory 
and warehouse protection, country estates, etc. Samples of 
the Hayward life net, scaling ladders, etc., are also on ex- 
hibition. The exhibit received very gratifying recommenda- 
tion and has aroused widespread interest. 
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THE Sanpusky Founpry & MACHINE Company, Sandusky, 
Ohio, four years ago began the manufacture of power pumps 
unhampered by designs and patterns, and has developed a com- 
plete line which the company states is correct in theory and 
practice, with the metal properly distributed, the bearings ample, 
the gears large enough for the work, all air boxes eliminated, 
and the valves and seats correct. ‘These pumps are thoroughly 
accessible for inspection and adjustment. The company also 
makes a line of power vacuum pumps, vacuum rolls, humidifying 
and damping apparatus, pulp screens, painting machines, etc. 


A FREE WORKING, QUICK DRYING and exceedingly durable 
varnish is made by the Standard Varnish Works, 29 Broadway, 
New York City. The company states that its varnish resists the 
action of salt or fresh water better than any other make of spar 
varnish on the market. Upon application by readers of this 
magazine, the company will send free a stick covered with its 
varnish which it requests be placed in water, salt or fresh, 
and left for a week or longer. It is stated that examination will 
show that even after this severe test the water has not damaged 
the varnish or spar. 


Mr. J. W. Dun‘v1ixy, president of the Chicago Pneumatic ‘Tool 
Company, Fisher Building, Chicago, Tll., has just returned from 
his twenty-first trip to England and the continent in the interests 
of the pneumatic tool business. The popularity of the Chicago 
Pneumatic Tool Company’s product is shown by the fact that 
nearly all foreign railways have installed these tools in their 
shops as well as a great many of the larger industrial institu- 
tions and commercial ship yards. ‘The company states that about 
ninety percent of all the pneumatic tools made throughout the 
United States, Canada, Mexico, England and the continent are 
of its make. 


THE INDEPENDENT PNEUMATIC ‘Toor Company, First National THE NICHOLSON SHIP LOG 


Bank Building, Chicago, Ill., states that the sales of its “Thor” 
pneumatic tools and appliances show an increase of fifty percent 


OT a luxury but a necessity on every ship. Be up- 


Over 1005, and that on account of the rapidly increasing demand Wo=elnie ane CNEL, SORES vessels With this excellent 

lite (pr “ts, e company has beet blig rcha a evice. he exact speed of the moment constantly 
fon products 1 ae buldine be : saan) bee ud Nae HI before you and recorded on a chart. Also the distance 
arge tour story brick building adjoining its plant at Aurora, TIl., run shown on a counter. Let us send you our catalogue. 


which will furnish approximately one hundred thousand square 


feet additional floor space, in which will shortly be installed NICHOLSON SHIP LOG COo., Cleveiand, Ohio 


about $65,000 worth of additional machinery. ‘These improve- 
ments are expected to double the output of the plant. ‘The 


Board of Directors of the Independent Pneumatic Tool Com- ! 
pany has just declared the regular quarterly dividend of three 


percent. 


A coop word For ALBANY GREASE. Mr. H. Schroeder, chief 
engineer of the Consumers Company, Chicago, Ill., writes Adam 
Cook’s Sons, 313 West street, New York City, manufacturers 
of Albany grease, as follows: “Regarding your Albany grease 
there is nothing on the market that will beat it. I have had ex- $ 
perience in using Albany grease for the last thirteen years, six : 
years as an oiler, five years as an assistant engineer and two HAS DOUBLE BALL VALVE MADE OF BRONZE 
years as chief engineer. My predecessors had tried all kinds of 
grease, but after a few dav’s trial turned back to the old stand-by 
“Albany grease.” I myself tried a well known grease about six MANUFACTURED BY 
months and got the samesresults. I even took a sample of your 
grease and a sample of three other makes of grease to our 


S 
SS 


chemist to make a chemical test, also acid test, and I was sur- 

prised to see what acid the other-greases contained compared : GEO. W. NEFF 

with Albany grease. I am now using about five hundred pounds 

of your grease a month.” 42 BROADWAY NEW YORK, U. S. A. 


AJAX MANGANESE BRONZE 
: The Fact that a contract for 600,C00 Ibs. of Ajax Manganese Bronze has been 
placed with our Company by the United States Government—being the largest . 


single ‘contract ever placed—is no doubt ‘sufficient ‘Tecommendation as to its 
1 quality, It is guaranteed to exceed United States. Government specifications. 
_ The best Bronze for Propeller Wheels and Castings required to resist great strains. Resists Corrosion. 


THE AJAX METAL COMPANY, 
PHILADELPHIA, PA. ae t= | BIRMINGHAM, ALA. 
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INSTALLATION OF SUBMARINE SIGNALS.. The Submarine Signal 
Company, 88 Broad street, Boston, Mass., reports that the 
United States Navy Department, after testing the company’s 
system on the Alabama and Maine, has decided to equip almost 
all of the vessels of the navy with this device. 


GAUGE MOUNTINGS and reflex water gauges for marine and 
stationary boilers, are manufactured by the Jerguson Manu- 
facturing Company, successor to the William T. Bonner Com- 
pany, 221 Columbus avenue, Boston, Mass. ‘This company 
makes Freeport blow-off valves, Freeport valves for steam and 
water, feed water regulators, gauge (try) cocks, water gauge 
columns, Scotch gauge glasses and gauge protectors. 


A NEW TRACING chotH. The American ‘Tracing Cloth Com- 
pany, 11 Broadway, New York City, is now manufacturing 
tracing cloth at its plant in Paterson, N. J., by a secret process, 
and with the aid of especially designed machinery. Heretofore 
climatic conditions have proved a serious obstacle to the produc- 
tion of this material in the New York district, but means of 
surmounting this difficulty have been discovered. ‘The new cloth 
is known as the “Peerless,” and the manufacturers will be glad 
to mail free samples to readers mentioning this magazine. 


THE WHITE-ForSTER WATER TUBE BOILERS and feed regulators, 
manufactured by J. Samuel White, Limited, East Cowes, Isle 
of Wight, England, are stated by the manufacturer to be of 
great simplicity of construction, easily repaired and of maximum 
efficiency. All tubes are of the same curvature, reducing spare 
gear to a minimum. The tubes may be easily cleaned inside 
and out, and may be removed and replaced without disturbing 
any other part of the boiler pipes or fittings. 


“TAURIL,” according to the manufacturers, Ferguson & ‘Timp- 
son, 6 Trinity Square, London, England, is the toughest and 
best jointing material in the world. It is claimed to be acid 
proof and not to be affected by a steam pressure of 572 degrees. 
It will stand a pressure of 32,953 pounds and has a tensile 
strength of 6,863 pounds per square inch. It has been used with 


great success in numerous refrigerating plants, and is said to be 
especially adapted for long lengths of steam piping to auxiliary 
machinery. 


Tue DuBorts Iron Works, DuBois, Pa., has taken over the 
entire business of the Lazier Gas Engine Company, Buffalo, 
N. Y. The new company is capitalized at $1,000,000, and states 
that while the general appearance of the engine to be manufac- 
tured may look the same, numerous improvements and changes 
will be made which will put DuBois engines far in advance. 


Tur B. F. Srurrevant Co., Hyde Park, Mass., has issued two 
very interesting Bulletins, No. 141 and No. 142, descriptive of 
its vertical enclosed compound engines and of the generating 
sets equipped with these engines. ‘These sets which were ori- 
ginally designed to fill the rigid specifications of the United 
States Navy Department, are built in sizes ranging from 17% 
to 100 K. W. 


VESSELS CLASSED AND RATED by the American Bureau of Ship- 
ping in the “Record of American and Foreign Shipping”: 
American six-masted schooner Alice M. Lawrence, British 
schooner Fauna, British schooner Flora M., American three- 
masted schooner Olga, American three-masted schooner Robert 
Graham Dun, American three-masted schooner S. G. Haskell, 
British three-masted schooner Keewaydin, and British three- 
masted schooner Reliance. 


EpDWISAN Lamps. It is reported that as the result of tests 
made at the Westminster Electrical Testing Laboratory the 
“Royal Edwisan” lamp came out at the top of the list. An- 
other series of tests has lately been carried out by the same 
authority with 16 candle power 200 volt lamps of nearly a dozen 
different makes purchased without the knowledge of the makers. 
The “Royal Edwisan” lamps again showed the best efficiency. 
Starting at less than 3.3 watts per candle, they finished at 
slightly less than 4.0 watts per candle at the end of five hundred 
hours, the average consumption being little more than 3% watts 
per candle for the whole period. ‘The candle power of any of 
the lamps at the end of the test was within 14 candle power of the 
mean; that is within 8 percent of the rated candle power. ‘This 
is the best result as regards candle power and economy in 
energy consumption. ‘The average candle power throughout was 
well sustained and the whole of the lamps easily complied with 
the New Standard Specification except in initial candle power 
which was rather high. ‘The total watts at start and finish were 
less than 60. 


As laid by us on the Quarter Deck, Dining Room, Stairway, etc., of the Steamer “City of Troy.” 
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We are the original manufacturers and patentees of Interlocking Rubber Tiling. 


Careful tests made after 


years of service and under the most trying conditions prove the superiority of the compound and the perfection of our 
interlocking features, which unite the tile into a smooth, unbroken sheet of rubber, unlimited in area, preventing separation or 


coming up; lending itself more readily to architectural characters and affording a wider range of designs. 


covering for Steamships, Yachts, etc. 


An ideal floor 


It stands the constant straining and racking without cracking or separating. Bix 
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Erratum. In the advertisement which appeared in our last HELP AND SITUATION ADVERTISEMENTS. 
issue, of the National Association of Engine and Boat Manu- 
facturers, through an error the name of the Hunter-Wechler 
Boat Co. of McHenry, Ill, was omitted from the list of Active 


members. ‘The Hunter-Wechler Boat Co. is a member of 
the Association. 


Advertisements will be inserted under this heading at the rate of 4 cents 
(2 pence) per word. No advertisement: will be inserted for less than 7§ 
cents (3 shillings) for the first insertion, and for each subsequent consecu- 
tive insertion the charge will be 1 cent (% penny) per word. Cash must 
accompany the order. Replies can be sent to our care if desired, and they 


MEQPALLIC LIFE BOATS ‘E RAFTS, Engelhardt collapsible life 
E C LIFE BOATS, LIFE RAFTS, Engelhardt collapsible lif AN) COS Caters CEPR) GL 


boats, and wooden and iron boats of every description, are 
made by the Lane & DeGroot Company, 305 Vernon avenue, ; 5 : 
Long Island City, N. Y. The company solicits correspondence Second-Hand Roberts Boiler Wanted. We are in the market 
with users of every sort of life boat or raft, in any part of | for a second-hand Roberts water tube boiler, 25 to 50 horse- 
the world. power. Please state condition and price. Address: Onset 
ENORMOUS MoorINGS for the large Cunarders. ‘The Cunard | Water Company, Onset, Mass. 

Steamship Company, Limited, Liverpool, England, has placed : ‘ 

an order with Brown, Lenox & Company, Pontypridd, England, First Class General Draughtsman for steel hull and engine 
for more than two hundred tons of cables, which will be the | work desires to change position. Address Hull Draughtsman, 


heaviest ever made. The mooring anchors will be of the Lenox | care INTERNATIONAL MARINE ENGINEERING, I7 Battery Place, 
type, and will weigh twelve tons each. New York 


From THE GREAT LAKES To Pucer Sounp, around Cape Hora, || =. oOoooan3a3>ana>9D@W 
with Roberts water tube boilers. ‘The steamers Iroquois and Removatr, Novick. The Kobbe Company, publisher of “Com- 
Chippewa, which have recently made this trip of nearly twenty- | pressed Air,” has removed its offices from 90 West Broadway to 
five thousand miles, are equipped with boilers made by the | 1o8 Fulton street, New York City. 


I Sz c c 
eee Eee ater Tube Boiler Company, 39 Cortlandt street, Tue B. F. Srurrevant Co., Hyde Park, Mass., reports recent 


sales of generating sets with enclosed forced lubrication engines 

Ture WerstERN Execrric Company, 259 South Clinton street, | aS, follows: Hudson Companies, Jersey City, N. J.; American 

Chicago, Ill. states that it has heretofore been generally known | Milling Co., Linden, Ind.; Maryland Steel Co., Sparrows Point, 

merely as a manufacturer of telephone equipment, but that since | Md.; The Cox & Sons Co., Swedesboro, ING Jog C. N. O. & T. 

the completion of its new plant at Hawthorne, Ill, an illustrated | P. Ry. Co., Lexington, Ky.; Bristol Water Works, Bristol, Pa.; 
booklet describing which the company is mailing, it is now in | and for the Panama Dredges No. 76 and No. 77. 


position to build heavy power apparatus and switch boards. Mirvz & Weiss ENncines IN France. ‘The commission ap- 


THE BOOK DEPARTMENTS of the Engineering & Mining Journal, pointed by the French government to look into petro eum 
Power, and the American Machinist. have peer consolidated, and (petrole lampant) AS RNES) for the rench EN has Cael) ce 
the business will hereafter be transacted under the name of the ae ae and has se comcended the Meee & Wels aS 
“Hill Publishing Company, Book Department,’ whose office is une s ae pee Cit a BY Mac se NOES ee d one 
at 505 Pearl street, New York City. The company has just SURES, at os aby; Ae OGeanrante hie Pee ar ‘ a 
issued a 168-page catalogue of its books. twenty-two horse power marine engine 0 this make which it 

had under test. 


yy. & EE. HALL Lita. 


(ESTABLISHED 1785) 


23, St. Swithin’s Lane, London, E.C., and Dartford Ironworks, Kent, England, 
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MARINE SOCIETIES, 


AMERICA. 


AMERICAN SOCIETY OF NAVAL ENGINEERS. 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS. 
12 West 31st Street, New York. 


NATIONAL ASSOCIATION OF ENGINE AND BOAT 
MANUFACTURERS. 
314 Madison Avenue, New York City. 


GREAT BRITAIN. 


INSTITUTION OF NAVAL ARCHITECTS. 
5 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND. 
207 Bath Street, Glasgow. 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 
St. Nicholas Building, Newcastle-on-Tyne. 


INSTITUTE OF MARINE ENGINEERS, INCORP., 
58 Romford Road, Stratford, London, E. 


GERMANY. 


SCHIFFBAUTECHNISCHE GESELLSCHAFT. 
Technische Hochschule, Charlottenburg. 


MARINE ENGINEERS’ BENEFICIAL ASSOCIATION. 


National President, Franx A. Jones, aozg Pacific Ave., San Francisco, Cal. 
Vice-President, JosEPpH Brooks, 6323 icks Ave., Philadelphia, Pa. 
Second Vice-President, JosEpH R. BLAUCHELT, 209 Potomac Ave., Buffalo, 


NEY? 
Secretary, Grorce A. Gruss, 1318 Wolfram St., Lake View, Chicago. 
Treasurer, ALBERT I. JonES, 289 Champlain St., Detroit, Mich. 
Advisory Board, WILLIAM SHEFFER, 428 Carey St., Baltimore, Md. James 
i Waters, 21 State St.. New York City.’ W. D. Buatcuzr, 10 
change St., Buffalo, N. Y. 


“WHITE STAR” 


Reversible and Re-Grinding 


CHECK VALVE 


—————————— 


Disks in one piece 
with double seat- 
ing heads. 


Both ends made to 
gauge. 


Economical because 

disk is reversible 
and saves putting 
in a new valve. 


Will withstand a 
temperature of 
2,000 degrees. 


Simple and conven- 
ient — Re-grinding 
effected by insert- 
ing screw-driver in 
slot at either end 
of disk and rotat- 

ing back and forth. 


THE WM. POWELL CoO. 


Everything in the steam line for the boiler and engine room 


CINCINNATI, OHIO, U.S. A. 
New York Depots, 51 Cliff St. Philadelphia Depot, 515 Arch St. 
Corner High and Congress Streets, Boston 


J. W. Brooxs & Company, Limited, Lowestoft, England, state 
that among the numbers of foreign orders the company has 
recently received are two for complete motor boats for the 
Argentine Republic, 


THE PHILADELPHIA [RON WorRKS, manufacturer of steam boilers 
and plate metal construction, has removed its offices to 418 North 
18th street, Philadelphia, Pa. ‘The company has recently in- 
creased its plant and facilities for producing all kinds of plate 
metal construction. 


A SOLUBLE METAI, BOILER COMPOUND is made by the New Era 
Manufacturing Company, Kalamazoo, Mich., which the maker 
states “positively prevents pitting and keeps the boiler clean 
and free from scale. It is safe, efficient and economical.” ‘The 
company solicits correspondence from all interested. 


THE PrQgUA BLowER CompPaANy, Piqua, Ohio, has been incorpor- 
ated with a capital stock of $50,000 to take over the interests 
of the Piqua Foundry & Machine Company, and will make a 
specialty of the manufacture of positive blowers and gas ex- 
hausters. 


Tue B. F. Sturtevant Co., Hyde Park, Mass., is furnishing a 
full complement of stationary forges, blowers, etc., for the equip- 
ment of forge shops for the Standard Steel Car Co., Hammond, 
Ind., Sydney Steel Scraper Co., Sydney, Ohio, and Pond & 
Bond, Chicago, Ill. Individual stationary forges are being fur- 
nished for steamers Birmingham and Salem. 


CONDENSERS, SUCTION valveless air pumps, single duplex and 
triplex vertical air pumps, feed water heaters, fire pumps, bilge 
pumps and boiler feed pumps are advertised by the C. H. Wheeler 
Manufacturing Company, Philadelphia, Pa. ‘Those interested 
should send for a free catalogue. 


NEW DETENT MOTION for the American-Thompson improved 
indicator.—The American Steam Gauge and Valve Manufacturing 
Company, 208 Camden street, Boston, Mass., manufacturer of the 
American-Thompson indicator, states that the greatest improve- 
ment ever added to the steam engine indicator is the. new im- 
proved detent motion which this company uses. ‘This attachment, 
so the company states, makes the indicator particularly adapted 
to high-speed marine and stationary steam engines and gasoline 
engines. With this attachment it is possible to connect the indi- 
cator to high-speed reducing motions and stop the drum of the 
indicator without unhooking the card or stopping the engine. 


Boats FOR INLAND LAKES AND RIVERS.—Many inland Jakes and 
rivers are so situated that although well built steamboats are 
greatly needed and would prove a source of considerable profit 
if of the right design, it is impossible to deliver them, except in 
sections and parts, or on some similar basis. ‘This state of affairs 
justifies the careful attention of those experienced in marine 
design and construction, and having the best facilities for such 
work. For these conditions is recommended the all-steel frame 
work for wood planked boat hulls of moderate size such as are 
made by the Marine Iron Works, Chicago, Ill. This method 
produces a substantial boat, and one that can readily be trans- 
ported in small packages. 


ENGINES FOR MARINE AUXILIARIES are advertised by the Boston 
Steam Engine Company, 246 Summer street, Boston, Mass. ‘The 
company states that its engines are of high speed, are light and 
easily overhauled, combining the advantages of lightness and 
accessibility of the open type with the neatness and freedom from 
dirt of the heavy cast iron engine. ‘The company’s designing 
engineer has had many years’ experience with marine engines. 
The entire enclosing of all of the working parts, valve gears, as 
well as reciprocating parts in a double casing of sheet iron, the 
company states is a great advantage. [here is a minimum number 
of working parts which might under any conditions work loose 
while all adjustments of bearings are easily reached. The com- 
pany states that its engine at 100 pounds of steam runs electric 
generators ranging from I to 25 K. W. in capacity. 


Boar BuiLpERS should send to Department 10 of the Adams & 
Elting Company, Chicago, Ill., for information regarding this 
company’s paint and varnish remover and tinted enamels. ‘The 
company states that its paint and varnish remover takes off old 
finish-paint shellac or varnish from any surface in a few minutes, 
and that it does not raise the grain or injure the finest veneer; 
accomplishing in ten minutes what could not be done in hours 
with the torch or scraper. ‘he company’s enamels are especially 
prepared elastic enamels that are said to stand the hardest strain 
without cracking or marring and are not affected by moisture or 
atmospheric conditions. ‘They may be cleaned off with a damp 
rag. The Adams & Elting white marine paint is a water-proof 
paint, and the company states that it will not crack or scale. 
This company also makes copper paint, brass polish, crack fillers, 
mission finishes and everything else in the marine paint line. 
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The Reason your dealer tries to sell you a 


“JUST AS GOOD” as 


RAINBOW PACKING 


is because his profits are 50 per cent. greater on the imitation kind. 


THE ENGINEER’S FRIEND 


@ State clearly on your packing orders RAINBOW and be sure you 
get the genuine. Look for the trade-mark, three rows of diamonds 
in black, in each one of which occurs the word RAINBOW. 

q RAINBOW PACKING is the most satisfactory packing ever 
made. Can’t blow RAINBOW out, Makes a perfectly tight 


joint for air, steam, hot or cold water, gas, oil or ammonia, 


Manufactured, Patented and Copyrighted Exclusively by 


T HE 


Peerless Rubber Manufacturing Company 
16 WARREN STREET, NEW YORK 
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TRADE PUBLICATIONS. 


“Valuable Information for Superintendents and Foundry Fore- 
men” is the title of a booklet just issued by the New Era Manu- 
facturing Company, Kalamazoo, Mich., a free copy of which will 
be sent to readers who will mention International Marine En- 
gineering. This booklet is devoted to the subject of porous 
castings; their cause, and how to counterbalance or neutralize 
them, thereby making it possible to avoid the loss incident to 
this common and vexing problem, which is sure to disturb every 
foundryman at some period of his experience. The pages of 
this booklet give a definité explanation of the cause which pro- 
duces blow-holes or pores in the castings and also the means 
to control this cause. 


Automatic regulating devices for steam, electric and power 
pumps are described and illustrated in a very complete catalogue 
of 56 pages published by the Mason Regulator Company, Boston, 
Mass. Regarding the Mason steam pump speed governor, the 
catalogue states that it is to the direct acting steam pump what 
the ordinary ball governor is to the steam engine. It derives its 
motion from some reciprocating part of the pump and controls 
a balanced valve placed in the steam pipe, thereby exactly regu- 
lating the amount of steam to the requirements of the pump and 
automatically maintaining a uniform speed, regardless of any 
variation of steam or load. By the use of a key the speed of the 
pump can be changed if desired, while in motion. ‘These gov- 
ernors are extensively used on direct acting steam pumps both 
simple and duplex, also on all classes of fly-wheel pumps includ- 
ing vacuum pumps, air compressors and ice machines. A full 
technical description is given in the catalogue of this governor 
together with directions for attaching, which are illustrated by 
many half tones and diagrams. Among the other articles de- 
scribed in the catalogue are by-pass water relief valves for power 
and electric pumps, steam pump pressure regulators of various 
types, the Mason steam pump gravity tank regulator, the Mason 
steam vacuum pump regulator and a steam driven blowing en- 
gine regulator for delicate air compressors, besides many other 
controlling devices. The Mason appliances represent the ex- 
perience of a quarter of a century. 


The latest iron and steel stock list issued by the Cincinnati 
Iron Store Company, Cincinnati, Ohio, will be sent free to any 
reader mentioning this magazine. 


Economy in Operation of Mechanical Draft. [In his work on 
mechanical draft J. H. Kinealy states that “it is in the economy 
in the operation of the plant that a mechanical draft apparatus 
really makes its great showing. In the case of a chimney the 
draft depends upon the height of the chimney, the temperature 
of the hot gases inside, and the temperature and condition of the 
air outside of the chimney, while in the case of a mechanical 
draft apparatus it depends only upon the power of the motor to 
run the fan; if a high draft is desired it is run faster and if 
a low draft is desired it is slowed down. Unless the chimney be 
built very high the draft produced by it cannot be very great 
and the range of draft therefore cannot be great; further, 
the draft can only obtain its maximum when the fire in the 
furnace is hot, so as to make the gases in the chimney have a 
high temperature. In the case of a mechanical draft apparatus 
the draft can be increased by speeding up the fan, without regard 
to the condition of the fire in the furnace. In the case of a 
chimney the draft can be increased only as the increase in the 
combustion takes place, and this combustion is due to the draft. 
The two are dependent upon one another in such a way that it 
is quite impossible to increase either suddenly. While in the 
case of the mechanical draft it is possible to suddenly increase 
the draft irrespective of the condition. of either the fire or the draft 
previously, and this increase in draft is at once followed by an 
increase in the combustion in the furnace. Again, the tempera- 
ture of the air outside may have a material effect on the draft 
of a chimney, while it cannot affect at all the draft of a mechan- 
ical draft apparatus. And further, the higher draft that can be 
created by means of the mechanical draft apparatus enables a 
poorer grade of coal to be used than could be burned with the 
chimney draft, and this usually results in a marked reduction in 
the running expense. In the case of a high draft the rate of 
combustion is higher than in the case of a low, and this results 
in a hotter fire and therefore for some fuels a more perfect com- 
bustion of the fuel in the furnace. It has also been found that less 
air is required for the complete combustion of a pound of coal 
when the draft is high than when it low, and this means, there- 
fore, an economy for the higher draft because of the smaller 
amount of heat carried away by the hot gases.” 
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All our readers interested in hot water regulators should write 
to the Hohmann & Maurer Manufacturing Company, Rochester, 
N. Y., for a copy of the company’s latest hot water regulator 
catalogue. The company, besides its well-known line of thermom- 
eters, both for marine and land service, manufactures temper- 
ature and pressure regulators for all kinds of industrial purposes, 
damper regulators, blower engine regulators, etc. The com- 
pany has acquired control of the patents covering the D. & R. 
temperature and pressure regulators, which it is stated embody 
the best known principles and mechanisms in such devices. 


Vertical self-oiling steam engines are described in illustrated 
catalogue 206 published by the American Blower Company, 
Detroit, Mich. The company states that it was with the purpose 
of producing a line of small engines as dependable as the best 
large automatic engines that the “ABC” Type A and Type E 
vertical enclosed self-oiling engines were designed. In these en- 
gines are combined graceful lines, a novel oiling system, and 
the very best materials. The company states that they will run 
continuously three months or more, requiring absolutely no atten- 
tion further than to fill the sight feed cylinder lubricator. “Nearly 
all of them have run five months before any oil was added to the 
initial supply and some have run as long as twenty-four months 
with the addition of less than five gallons of oil and only one 
adjustment.” 


Pneumatic tools and appliances are illustrated in a handsome 42- 
page catalogue issued by the Globe Pneumatic Engineering Com- 
pany, Ltd., 150 Queen Victoria street, London, E. C., a free copy 
of which will be forwarded to readers mentioning this magazine. 
The company invites the attention of ship builders, engineers, con- 
tractors and others to the Tierney pneumatic tool for which it 
claims the following advantages in comparison with other pneu- 
matic tools: “Their working capacity with a less consumption of 
air is greater. They are more powerful, and do their work more 
effectively. In the hammers, vibration is much reduced, and on 
account of their greater simplicity, these tools have a much 
longer life than those of any other design.” The tools sold by 
the Globe Pneumatic Engineering Company are all manufactured 
for them by Sir W. G. Armstrong, Whitworth & Company, 
Ltd. 


Charts, works on navigation and nautical instruments are the 
subject of the 1907 catalogue issued by Imray, Laurie, Norie 
& Wilson, Ltd. 156 Minories, London, E. ‘This catalogue 
states that at the present time many hydrographical surveys are 
» being carried on not only by our own Government but by the 
Governments of Foreign Countries, and it may be expected that 
the intelligence and skill of surveyors furnished with superior 
instruments will materially extend our knowledge of important 
coasts and seas, and that it has always been the publisher’s aim 
to keep pace with the rapid advance of hydrographical science 
and to introduce to the nautical world the most recent advances 
and improvements in this department. Everything new and val- 
uable to the navigator is immediately embodied in these charts 
and sailing directories, in order that the high character of the 
firm’s works may be fully maintained. 


“Century Asbestos Shingles” are described and illustrated in a 
24-page booklet issued by Wendell & MacDuffie, 26 Cortlandt 
street, New York City. It describes this company’s asbestos and 
cement fire-proof materials, including reinforced asbestos corru- 
gated sheathing, which is a strong and durable composition of 
asbestos and cement compressed under heavy pressure and re- 
inforced with 34 inch woven wire mesh, this material being used 
as a substitute for corrugated iron; the advantages claimed being 
lightness, longevity, and the fact that it requires no painting. 
Century asbestos shingles, which are made up in various colors, 
are tabulated in this book according to size, numbers, weights 
and gauges, the prices being given in detail. A supplement of 
the catalogue is issued giving the drawings and dimensions of 
the different sizes of slate and describing the various methods 
of laying. The cover of the-supplement is made up of three 
exact reproductions in the three color process of different colored 
slates both laid and inlaid. 
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Roller tube expanders—self-feeding and self-releasing, are 
described in an illustrated folder issued by W. H. Nicholson & 
Company, Wilkes-Barre, Pa. This expander may be operated 
by power or by hand. It is self-feeding and requires no driving. 
It is self-releasing by reversing the rotation of the arbor. The 
folder states that it impossible with this expander to over-roll 
and ruin a tube; that it rolls the tube tighter than any other ex- 
pander on the market, and with less power, that it has six rollers, 
giving it twice the bearing in the tubes of that of any other 
expander, and that it is made from the best hardened tool steel. 
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The American Wire Brush Company, 25 Broad street, New 
York City, is distributing catalogues describing and illustrating 
flexible self-cleaning brushes. The uses to which this company’s 
brushes are put are stated to be many. Among those mentioned 
are tube cleaning on marine and stationary boilers and locomo- 
tives. The company makes special brushes for curved tubes and 
for special duty on apparatus. A broom shaped brush is made 
for the cleaning of internal boiler flues, furnaces, etc. 


High grade boats are described and illustrated in a catalogue 
issued by the Pope Manufacturing & Construction Company, 
Fond du Lac, Wis. The company states that it employs only 
the best known naval architects to design its boats, and that its. 
construction is of the very highest class. One of the illustrations 
is that of the cabin cruiser Queen of the Lake which it is stated 
is the finest finished and most completely equipped boat ever 
built in the West. Every one interested in the subject of boats 
of any sort should send for a free copy of this catalogue. 


Catalogue H-36 describes Class H air and gas compressors 
made by the Ingersoll-Rand Company, 11 Broadway, New York 
City. These machines are of the duplex steam driven type with 
sub-base. The Ingersoll-Rand Company builds its machine 
parts in quantities, and it is seldom that any wearing part cannot 
be shipped at once from stock at factory or branch; while so 
rigid is the system of inspection at the shop that the company 
states such parts are sure to fit in place. 


Non-conducting coverings and insulations for ships, etc., are 
described and illustrated in a pamphlet issued by S. T. Taylor & 
Sons, Scotswood-on-Tyne. ‘The pamphlet states that for more 
than a quarter of a century the firm’s leading line has been 
“Tynos” non-conducting coverings for pumps, pipes and all heated 
surfaces, and that the company’s coverings are used in the boilers 
of the most important steamship lines throughout the world as 
well as having been supplied for vessels in the Japanese, Austrian, 
Turkish and British navies. 


‘Tntroducing You to the Wilkinson Steam Turbine” is the title 
of a booklet issued by the Wilkinson Steam Turbine Company, 
Providence, R. I. The company states “we believe we have the 
proper foundations upon which the steam turbine must rest. 
We have proved we have a turbine so simple, so free from deli- 
cate points, so efficient, that we are justified in believing our 
superstructure is worthy the foundation.” The company extends 
an invitation to engineers to visit its Corliss works in Proy- 
idence, and guarantees that all visitors will be interested. 


Asbestos roofing slates, shingles and sheathings are described 
in a fully illustrated catalogue of 64 pages issued by Keasbey 
& Mattison Company, Ambler, Pa. ‘This company’s asbestos 
shingles and asbestos building lumber, which are especially 
suited for fireproofing on board ship, are stated to be fireproof 
and not affected by continuous moisture or frost, or subject to 
deterioration by the elements in any way. Free samples of this 
company’s products will be forwarded upon application to readers 
mentioning this magazine. 


The Thor hose coupler for compressed air or water, is described 
in a folder issued by the Independent Pneumatic Tool Company, 
First National Bank Building, Chicago, Ill. The folder states 
that this coupler is absolutely tight; that the gaskets cannot blow 
or fall out; that it is made of tough bronze and cannot corrode; 
that it is coupled by a third turn of the hose; that it is made in 
such a manner that small hose can be coupled to large hose with- 
out the use of reducers; and it is claimed that it may be con- 
nected in one tenth-of the time required for ordinary couplers. 


The Submarine Signal Company, Boston, Mass., is issuing fre- 
quent bulletins telling about reports from various steamships 
that have heard this company’s submarine bells at a distance of 
several miles. For instance, the America of the Hamburg-Amer- 
ican Line recently reported hearing the submarine bell on the 
Elbe lightship at a distance of 6% miles. The steamships 
Caronia, Baltic, Majestic and many others have had similar 
experiences. Any one interested in the subject of submarine 
signalling should send for these bulletins which will be sent free 
to readers mentioning this magazine. 
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“The Penberthy Engineer and Fireman” is a monthly magazine 
published by the Penberthy Injector Company, Detroit, Mich. 
The subscription price is twenty-five cents per year and a free 
copy will be sent to any reader who will mention this magazine. 


Users of asbestos packings, sheetings, jointings, etc., should 
send to the United Asbestos Company, Limited, Dock House, 
Billiter street, London, E. C., for a copy of the catalogue which 
this company will send free upon request. This catalogue con- 
tains 214 pages, and is cloth bound. It illustrates many asbestos 
specialties which will appeal to all of our readers who have to 
do with steam plants. 


The February number of “Graphite,” published by the Joseph 
Dixon Crucible Company, Jersey City, N. J., contains among 
other articles of interest to engineers, a paper entitled “An Elec- 
tric Driven Receiver Pump” by W. H. Wakeman. Every one of 
our readers who will mention this magazine will be put upon 
the free mailing list of “Graphite.” 


“Eureka” packing is the subject of a folder distributed by 
James L. Robertson & Sons, 48 Warren street, New York City. 
The company makes seven kinds of “Eureka” packings, and 
states that its slogan is “the best goods for the least money.” 
One of these seven kinds, the firm states, is suitable for any duty 
into which packing enters, and all of them carry the red diamond 
trade mark. 


Oriole marine engines are described and illustrated in a cata- 
logue issued by the Page Engineering Company, Baltimore, Md. 
The catalogue states that the Oriole engine is guaranteed to 
develop its full rating in actual brake horsepower and against 
defective material or workmanship for one year. The company 
will furnish free of charge, express or freight prepaid, new 
parts to replace the broken one, on evidence of faulty material 
or workmanship. 


The Enock system of ice making and refrigeration for pas- 
senger and cargo steamers, steam trawlers, yachts, etc., is de- 
scribed and illustrated in circular C issued by A. G. Enock & 
Company, Ltd., refrigerating engineers, Thane Works, Seven 
Sisters Road, Holloway, London, N. A free copy of this catalogue 
and of more complete catalogues will be sent upon application, 
to readers mentioning this magazine. ‘The manufacturer states 
that some of the advantages of its system of refrigeration are 
perfect safety, non-escape of gas, non-clearance in compressor, 
automatic lubrication, silent action, small space occupied, and 
great reliability. 


Kerr Steam Turbine Blowers are the subject of Bulletin No. 
2, issued by the Kerr Turbine Company, Wellsville, N. Y. 
This company’s turbine uses the principle of the Pelton water 
wheel. ‘The buckets of the Kerr turbine, like the buckets of 
the Pelton water wheel, are of the double cup variety, but in the 
turbine they are made of a form suitable for the use of steam 
instead of water. This form of bucket, by producing a nearly 
complete reversal in direction of the jet of steam, is stated to 
give a very high efficiency in the transformation of the velocity 
energy of the jet into mechanical energy. 


The C. H. Wheeler Manufacturing Company, Philadelphia, Pa., 
has issued a circular describing the C. H. Wheeler underwriter 
fire pump and the difference between the “National Standard” 
and the “Trade Pump.” .’The same circular describes the C. H. 
Wheeler auxiliary underwriter fire pump, which is stated to be 
practically a new pump designed by this firm. It is approved by 
and built according to underwriter specifications and recom- 
mended by the underwriters for the purpose of automatically 
keeping a pressure on the fire mains, and at the same time pro- 
viding a small supply of water until the large pump can be 
started. The company reports its pump department to be un- 
usually busy at the present time. 
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The electric lighting devices made by the Benjamin Electric 
Manufacturing Company, Chicago, Ill., are fully illustrated and 
described in a catalogue issued in Spanish, a free copy of which 
will be sent to any reader mentioning INTERNATIONAL Marine 
ENGINEERING. © 


Northern cranes are the subject of booklet No. 22 issued by 
the Northern Engineering Works, Detroit, Mich. ‘The com- 
pany states that this booklet is merely a brief reminder and that it 
publishes larger catalogues of cranes and hoists which describe 
more fully these modern labor saving appliances and that it will 
be pleased to send them free upon request. 


Hanna portable screen shakers for foundry use are described 
in an illustrated folder distributed by the Hanna Engineering 
Works, 820 Elston avenue, Chicago, Ill. This shaker, it is stated, 
will screen sand in a far more economical manner than by hand, 
and it is claimed that it cannot be stalled by overloading, besides 
being so simple that the commonest laborer can operate it. 


Abenaque gas or gasoline driven direct connected compressor 
outfits are described and illustrated in a pamphlet issued by the 
Abenaque Machine Works, Westminster Station, Vt. ‘The cata- 
logue states that for bridge erection and smaller structural iron 
work, its outfit is more serviceable than any other on the market, 
this being particularly true of work done in outlying districts. 
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Pipe machines of various sorts are described in illustrated 
folders issued by the Williams Tool Company, Erie, Pa. 


The Stickler Weedless Wheel Company, Incorporated, Portage, 
Wis., is sending out mailing cards calling attention to its 
propeller wheel, which the company states is guaranteed to run 
through the worst tangle of weeds without winding. 


Free catalogues describing and illustrating wood working ma- 
chinery of every description, will be sent to readers who will 
mention INTERNATIONAL MARINE ENGINEERING, by the H. B. 
Smith Machine Company, Smithville, N. J. 


Asbestos-cement shingles, slates or sheathing, made of asbes- 
tos and Portland cement, are described in illustrated catalogue 
“Everlasting,” issued by Wendell & MacDuffie, 26 Cortlandt 
street, New York City. 


Rand Rock Drills are the subject of illustrated catalogue No. 
46 issued by the Ingersoll-Rand Company, 11 Broadway, New 
York City. We are told that this company has built eighty 
thousand rock drills and that today probably ninety percent of 
all drills in use are of its make. 


The latest number of the “Valve World” issued by Crane Com- 
pany, Chicago, Ill, contains Chapter IX of the “Evolution of 
Cheap Iron and Steel” and deals with the part James Watt and 
the steam engine had in this evolution. Every one of our readers 
who will mention this magazine will be put upon the free mailing 
list of the “Valve World.” 


The Elbridge Type T Dynamo for gas engine ignition, storage 
battery charging, electric lighting, or all three combined, is one 
_of the numerous marine specialties handled by George H. Terry 
Company, 92 Chambers street, New York City, agents for the 
Lamb marine engine and dealers in marine hardware of every 
description. 


An illustrated catalogue of shipping tackle will be sent free 
to readers mentioning this magazine, by the Cradley Ship Tackle 
Company, Cradley Heath. ‘The sizes, dimensions and illustra- 
tions contained in the catalogue are given as an approximate 
guide for buyers and further particulars will be sent upon ap- 
plication. 


BUSINESS NOTES. 


STEPHEN P. M. Tasker whose professional card appears in 
this issue, has opened an office at 310 Pennsylvania Building, 
Philadelphia, Pa., where he will be prepared to do a general 
line of engineering, drafting, tests, reports, surveys, patents 
worked up, yacht and launch designs, specifications, and construc- 
tion superintending. Mr. ‘asker, who is a member of the well 
known Philadelphia engineering family of the name, holds a 
license for ocean steamers, and has had twelve years’ experience 
with the Cramps Ship Building Co., was chief draftsman at the 
Norfolk Navy Yard and recently with the Inspector of Machinery, 
Us Ss IN 


THE FERRO AUTO-MARINE ENGINE at the Motor Boat Show. 
The exhibition of the gasoline engines made by the Ferro Ma- 
chine & Foundry Company, 127 Wade Building, Cleveland, Ohio, 
at the exhibition of the National Association of Engine and 
Boat Manufacturers at Madison Square Garden, New York 
City, in February, attracted much attention. The company states 
that: “So fine is the core work and quality of iron used in these 
wedge shaped cylinder castings, that it is possible to saw a sec- 
tion out at any point and find the thickness of jacket and wall 
alike. The actual piece taken out, free and sound as its parent, 
lay near by, and it was necessary to chain it fast to prevent en- 
thusiastic motor “cranks” from borrowing it. Such close grained, 
elastic and tough material is produced by no other plant in Amer- 
ica. Our foundry department is reputed to be supplying more 
high grade castings to the leading automobile concerns than any 
outside of France, and has proven its ability to beat the French- 
men at their own game. The cylinders are removable without 
disturbing either the adjustable bearings or the other cylinders, 
an unfailing supply of oil under pressure is fed by a separate 
pipe direct to each bearing, and an all-bronze timer with each 
rubbing contact reversible for wear together with a new “Marine 
Service Type” of carburetor with compound throttle, are some 
of the Ferro features which are clearly explained in our catalog, 
but need to be seen to be appreciated. Upwards of seven hun- 
dred men are employed by us at our Cleveland, Ohio, factory, and 
offices and branch at 79 Cortlandt street, New York City.” 
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SEMI-CENTENNIAL OF THE AMERICAN SHIP WINDLASS CoMPANY. 
The American Ship Windlass Company, Providence, R. I., whose 
advertisement appears in this issue of INTERNATIONAL MARINE 
ENGINEERING, has been making auxiliary machinery for ships for 
fifty years. The company states that it has kept “an anchor to 
windward” for more than 1,500 ships, and that no captain ever 
feels uneasy about his. windlass gear if it is made by the Amer- 
ican Ship Windlass Company, which also makes towing machines, 
windlasses, capstans, hoisters and anchors. ‘The towing machines 
made by this company were used to tow the dry dock Dewey to 
the Philippines, and there are more than one hundred and fifty 
of this make in use. 


STEAM BortERS FLUE CLEANERS ON Approval. ‘The Tornado 
boiler flue cleaner, made by the Paul B. Huyette Company, 1225 
Betz Building, Philadelphia, Pa., will be sent on approval to 
readers who will mention this magazine. This device has been 
designed with a view of eliminating objectional features found 
in cleaners, and the company is so sure that it will do the work 
claimed for it that it will send machines on approval. In order- 
ing, the exact inside diameter of the tubes should be stated, and 
the distance from end of fire box to outside fire door if for ver- 
tical boilers, and the height from the top of the fire door to the 
flue sheet. 


THE Power SpEcrauty Company, I11 Broadway, New York 
City, manufacturer of Foster superheaters and superheated 
steam specialties, states that it has recently received orders for 
Foster superheaters for installation in various types of water 
tube boilers as follows: Northern Colorado Power Company; 
Denver Gas & Electric Company; Norwich & Westerly Rail- 
road; Haverhill Electric Company; Electric Company of Amer- 
ica; Allis-Chalmers Company; Westinghouse, Church Kerr & 
Company; Westinghouse Electric & Manufacturing Company, 
and the Ingersoll-Rand Company; each order being for about 
five-thousand horsepower. 


THE DEVELOPMENT IN THE COVERING of steam and fire heated 
surfaces, which some years ago was a matter of minor im- 
portance, is the subject of universal interest at the present time. 
The H. W. Johns-Manville Company, 100 William street, New 
York City, states that after years of experimenting it has per- 
fected a material known as “Asbestos Fire Felt” which does not 
crack, flake or peel off, and which has shown the best results by ac- 
tual test. Among the many advantages claimed for this material 
is the great amount of dead air space confined in the material 
itself. The manner of application is simple. The sheets are 
strapped to the surface to be covered, with cable wire and are 
held in place with hexagonal netting. From the surface of these 
sheets is applied asbestos cement or “J.M.” magnesia cement. 


“MACHINE SHOP PRACTICE has been revolutionized in a few 
years by the introduction of the high grade steel tools known 
as high speed or air hardening steels. Cutting speeds have been 
trebled; capacities of machine tools have been more than doubled. 
High speed steel is now used almost exclusively to make the 
tools for lathes, planers, boring mills, shapers and other machine 
tools. The heavy cuts and high speeds demand stronger machine 
tools. Practically the only important branch of machine shop 
work, which until recently has not been successfully invaded by 
high grade steels, is drilling.” The Rich flat drill made by the 
George R. Rich Manufacturing Company, Buchanan, Mich., is a 
device produced to fill the demand for a cheap drill capable of 
operating at high speeds and heavy feeds in hard and tough 
materials. 
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THE STEPHENS-ApAMSoN Manuracrurinc Company, Aurora, 
Ill., engineers, founders and machinists, has opened a New York 
office at 41 Wall street. This company makes a specialty of 
belt conveyers. 


WHEN A CONCERN, after showing a remarkable growth for a 
number of years, can report anything like an increase in one 
year of forty percent, there must be some merit in its product 
and its manner of doing business. The American Blower Com- 
pany, Detroit, Michigan, is enjoying such a phenomenal 
growth. A large addition to its steel plate fan shop is just com- - 
pleted and the company’s architects are at work on a large 
addition to the power plant and to the engine construction depart- 
ment. This is the way it has been going for some years. One 
addition has followed close upon the heels of another until the 
company now, unfortunately, has no ground left to grow on. 
But a few years ago the engine department of this company was 
almost a side line, but now, since putting on the market its new 
vertical, self-oiling engine, which has met with such success, the 
engine department is taking first place and is forcing an entire 
re-arrangement of the plant. 


AJAX MANGANESE BRONZE 


| \ 

| __ The Fact that a contract for 600,C00 Ibs. of Ajax, Manganese Bronze has been 
placed with our ‘Company by the United States Government—being the largest 
single contract _ ever placed—is no doubt sufficient recommendation as to. its 


an lt is 
|The best Bronze tp Propell 


a ‘ ualit 


ranted to exceed United States: Government “specifications. 


Wheels and Castings required to resist great strains. Resists Corrosion. 


THE | AJAX METAL COMPANY, 


‘PHILADELPHIA, PA. 


_ BIRMINGHAM, ALA. . 
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Kine Epwarp’s yacut, the Victoria and Albert, is to be 
equipped with submarine receiving apparatus made by the Sub- 
marine Signal Company, Boston, Mass., and 29 Charing Cross, 
Whitehall Building, London. Orders have also been received to 
equip with this device the American Liners New York, St. Paul, 
St. Louis and Philadelphia, and the new turbine steamers Hart- 
ford and Vale of the Metropolitan Line will be fitted with the 
same system. 


THE FIFTH ANNUAL REPORT of the Chicago Pneumatic Tool 
Company, Fisher Building, Chicago, Ill., shows that the company 
paid $244,351.32 in dividends in 1906, and that the surplus Jan- 
uary Ist, 1907, was $878,409.44. This company has acquired the 
Consolidated Pneumatic Tool Company of London; has organized 
the Internationale Pressluft & Elektricitats-Gesellschaft, Berlin, 
and has purchased the Canadian Pneumatic ool Company, Lim- 
ited, Montreal, Canada. The excess current assets December 
3Ist, 1906, $1,542,075.90, show an increase of more than $883,000 
since the company was organized five years ago. 


THE ANNUAL CONVENTION AND BANQUET of the HI. W. Johns- 
Manville Company was held at the headquarters of the company, 
100 William street, New York City, the latter part of January. 
Representatives from the various branch offices and factories in 
Brooklyn, Milwaukee, West Milwaukee, Hartford, Chicago, 
Boston, Philadelphia, St. Louis, Pittsburg, Cleveland, San Fran- 
cisco, Los Angeles, Seattle, Kansas City, Minneapolis, New 
Orleans, Dallas and Buffalo were represented, and the convention 
wound up with a banquet at the Waldorf-Astoria on the even- 
ing of February Ist. 


BritisH ApMIRALTY Report on Submarine Signalling. “If the 
light vessels around the coast were fitted with submarine bells, 
it would be possible for ships fitted with the receiving appartus 
to navigate in fog with almost as great certainity as in clear 
weather. The saving of time and money brought about to 
enable ships to reach port instead of being delayed by fog and 
losing tides, etc., would be very considerable and shipwreck and 
loss of life would be rendered less frequent.” ‘The Submarine 
signal system referred to is made by the Submarine Signal Com- 
pany, Boston, Mass., and 29 Charing Cross, Whitehall Build- 
ing, London. 


SALES of GENERATING SErs made by the B. F. Sturtevant Co., 
Hyde Park, Mass., are reported as follows: Richard Borden 
Mfg. Co., Fall River, Mass.; Mallory Steamship Co., New York; 
Faultless Mfg. Co., St. Charles, Ill.; Easton Brass & Machine 
Works, Easton, Pa., Steamship Princess Anne; Roughsedge & 
Ramsey, Prince Albert, Sask., Can.; and Bowker Construction 
Co., New York City, for ocean tug Robert Rogers. 


PATENT DERRICK FITTINGS, enabling heavy ships up to 25 tons 
to be lifted by the vessel’s working derricks, are manufactured 
by Nicholas E. Porter, 101 Leadenhall street, London, E. C. 
These fittings combine the derricks on a single pivot or goose 
neck. ‘They save the cost of a large spar and own for the ship 
owners the fees paid by the shipper for local cranage. 


THE SERVICEABLE VALUE of bearing metals, viz.: resistance to 
crushing strain, elastic tension, tensile strength, resistance to 
heat, and anti-friction quality, are stated to excel in the Babbitt 
metal made by the New Era Manufacturing Company, Kala- 
mazoo, Mich. A free copy of the company’s booklet “All About 
Babbitt Metals” will be forwarded to readers mentioning this 
magazine. 


Power SpEcIALTY CompaNy, III Broadway, New York, has 
been awarded a contract covering equipment of eight Babcock & 
Wilcox boilers with Foster superheaters at the United States 
Naval Proving Grounds, Indian Head, Md. The Foster super- 
heater is also to be installed in the central power plants of the 
Brooklyn and Charlestown Navy Yards and the United States 
Soldiers’ Home, Baltimore, in several thousand horsepower of 
B. & W., Atlas and Edge Moor boilers, respectively. 


A COMPLETE SHIP BUILDING PLANT is being erected at Puerto 
Cabello, Venezuela. This plant will be large enough for the 
construction of vessels of several thousand tons, both naval 
and merchant marine. ‘The machine shop will be built of steel, 
and will be equipped with up-to-date machinery. The store 


room will also be of steel, and is intended to contain all the 
supplies necessary for the requirements of a naval station. 
There will be a modern electric light plant, a 2,000-ton float- 
ing dry dock of composite construction, and an iron and 
brass foundry. 


As laid by us on the Quarter Deck, Dining Room, Stairway, etc., of the Steamer “City of Troy.” 


We are the original manufacturers and patentees of Interlocking Rubber Tiling. 


Careful tests made after 


years of service and under the most trying conditions prove the superiority of the compound and the perfection of our 
interlocking features, which unite the tile into a smooth, unbroken sheet of rubber, unlimited in area, preventing separation or 


coming up; lending itself more readily to architectural characters and affording a wider range of designs. 
It stands the constant straining and racking without cracking or separating. 
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VENTILATING APPARATUS on the White Star Line. The White 
Star Line has recently purchased from the American Blower 
Company, Detroit Mich., apparatus for ventilating the dynamo 
room of the Zashmoo and the boiler room of the Greyhound. 


Faris Hottow Stayzorr [Ron in France. The Paris & Orleans 
Railway Company has ordered staybolt iron made by the Falls 
Hollow Staybolt Company, Cuyahoga Falls, Ohio, for the 20 De 
Glehn compound locomotives now building at the Baldwin Loco- 
motive Works. 


The Harbison-Walker Refractories Company, Pittsburg, Pa., 
has had such an unprecedented demand for its booklet “Brick 
for Boiler Settings” that it has been compelled to issue a second 
edition much more complete than the first. ‘This is just off the 
press, and will be sent free to any one mentioning this magazine. 


“TO PUT UP THE EFFICIENCY of any engine, machine or plant, 
and to keep everything running smoothly and constantly, noth- 
ing can equal Dixon’s flake graphite,” a free sample can of 
which will be sent to readers mentioning INTERNATIONAL MARINE 
ENGINEERING by the Joseph Dixon Crucible Company, Jersey 
CityaeNeee 


THE INTERNATIONAL TExtT Book Company, Scranton, Pa., states 
that many of the guests at its 15th anniversary celebration held 
last October, expressed a desire to have in form for preserva- 
tion, the addresses delivered on that occasion, and the company 
has, therefore, prepared a souvenir anniversary book, a free copy 
of which will be sent to our readers mentioning this magazine. 


At THE ANNUAL CONVENTION of the branch managers of the 
Crocker-Wheeler Company, held at the main offices and works, 
Ampere, N. J., in January, it was announced that the company 
did more business in 1906 than in any previous year. Among 
the specialties in which the company states it has had great 
success during 1906 are alternating current generators of large 
capacity, direct current motors for machine tools, W-type rolling 
mill motors, transformers and induction motors. 


HELP AND SITUATION ADVERTISEMENTS, 


Cash must accompany the order. 

Advertisements will be inserted under this heading at the rate of 4 cents 
(2 pence) per word for the first insertion. For each subsequent consecutive 
insertion the charge will be 1 cent (%4 penny) per word. But no advertise- 
ment will be inserted for less than 75 cents (3 shillings). Replies can be 
sent to our care if desired, and they will be forwarded without additional 
charge. 


Experienced Italian Naval Engineer, living in Genoa, would 
take the agency for Italy of American ship yard and refrigerat- 
ing machinery, ship fittings, steering apparatus, mechanical tele- 
graph, capstans, anchors, and other auxiliary machinery. Best 
references. Address Representative, care INTERNATIONAL MaA- 
RINE ENGINEERING, 17 Battery Place, New York City. 


THE AMERICAN SHIP WINDLASS Company, Providence, R. I., 
has opened a New York Office at 100 Broadway. 


GAS ENGINES and all their accessories, besides a full line of 
marine hardware and motor boat specialties of all kinds, are kept 
in stock by Terry & Company, 92 Chambers street, New York 
City, who are prepared to fill all orders promptly. : 


THE STEAM YACHT Starling, recently purchased by the Electric 
Boat Company Quincy, Mass., is being fitted with a boiler made 
by the Roberts Safety Water Tube Boiler Company, 26 Cort- 
landt street, New York City, and will be used as a tender to 
the Holland Submarine Boats in their government trials. 


“NoTHING SuccEEDS LIKE Success” is the statement made by 
the H. W. Johns-Manville Company, 100 William street, New 
York City. In calling attention to its present standing in the 
business world, from its small beginning half a century ago, the 
company states that it is now the largest concern manufacturing 


CHARLES GRIFFIN & CO., LIMITED, PUBLISHERS. 


In Medium 8vo. Handsome Cloth. 


———— 


With 306 Pages and 252 Illustrations, 15s. net. 


A TREATISE ON THE PRINCIPLES OF CONSTRUCTION OF THE STEAM TURBINE, 


THE THEORY 


position in the literature of the subject.” 


JUST PUBLISHED. In Large Crown 8vo. Handsome Cloth, 
with 131 Illustrations, 6s. net. 


THE MARINE STEAM TURBINE 


LECTURES ON) 
BY 


Professor J. HARVARD BILES, M.Inst.N.A. 


“Will be found of the utmost value to marine engineers and naval architects 
. .... thoroughly up-to-date... . the best popular work on the marine steam 
turbine.’’—Steamshtip. 


LON DON, 


Ltd., 


CHARLES GRIFFIN & CoO., 


WITH HISTORICAL NOTES ON 


ITS DEVELOPMENT. 


OF THE STEAM TURBINE 


By ALEXANDER JUDE. 


CONTENTS.—Fundamental—Historical Notes on Turbines—The Velocity of Steam—Types of Steam Turbines—Practical Turbines— 
The Efficiency of Compound Turbines (Type 1)—Efficiency of Turbines (Types 2, 3 and 4)—Trajectory of the Steam—Turbine Vanes— 
Disc Friction in Turbines—Specific Heat of Superheated ¢team—Strength of Rotating Discs—Governing Steam Turbines—Steam 
Consumption of Turbines—The Whirling of Shafts—Speed of Turbines—INDEx. 

Sir WM. WHITE, in the Times Engineering Supplement, said:—‘‘One of the latest text-books, also one of the best. 
Mr. Jude’s book is of moderate size, and there is absolutely no ‘padding’ 6 
Fairness of treatment and breadth of view are conspicuous throughout. This book cannot fail to secure a prominent and permanent 


. The practical view of the subject is always maintained. 


JUST PUBLISHED. FIFTH EDITION. In Large Crown 8vo., 
Handsome Cloth, with 111 Illustrations, 6s. net. 


ENGINE-ROOM PRACTICE: 


A Handbook for Engineers and Officers in the Royal Navy 
and Mercantile Marine, including the Management of the Main 
and Auxiliary Eugines on Board Ship. 


By JOHN G. LIVERSIDGE, R.N., A.M.I.C.E. 


“A capital account of the work of a Marine Engineer, and as such we 
would cordially recommend it.”—Mechanical World. 
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EXETER STREET, STRAND, W.C. 
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AMERICA. 


Wilson & Silsby, Rowe’s Wharf, Boston, Mass., sail makers, 
are distributing a handsome catalogue which gives a view of a 
racing yacht seen through a ship’s port hole. The calendar con- 
tains tide tables for New York and Boston for every day in the 
year. A free copy will be sent upon request to readers of this 
magazine, 


Submarine Signals is the title of a pamphlet issued by the 
Submarine Signal Company, Boston, Mass., and 29-30 Charing 
Cross, Whitehall Building, London, S. W., a free copy of which 
will be sent upon application. ‘This book is made up of extracts 
of letters from navigators and ship owners regarding the com- 
pany’s submarine signals. When it is considered that in the 
year 1905 alone, 1038 ships were wrecked and that about two- 
thirds of these wrecks were due to either stranding or collision, 
it may be seen that there is a wide field for any device which 
will render navigation more safe. 


Metallic Packings, for Steam, Gas and Air, is the title of a cata- 
logue issued by the United States Metallic Packing Company, 
429 North 13th street, Philadelphia, Pa. ‘The packing illustrated 
in this catalogue is the company’s class No. 1 design, which it has 
found best adapted for all classes of service, and which it states 
is an efficient, economical and satisfactory packing in every way. 
The company states that its twenty-five years’ experience in the 
business, and the fact that its output in stationary and marine 
engine packings alone, reaches many hundred inches each month, 
qualifies it to speak in this way. “Class No. 1 packing is in use 
on the main engine piston rods and valve stems of the many new 
ships of the United States Navy built during the past few years. 
Tt has been standard on many well-known transatlantic, coastwise 
and lake steamers, and on stationary engines in every class of 
service for many years.” ‘he company has supplied class No. 1 
packings for rods varying in diameter from 4 to I5 inches, and 
in service ranging from the old low-pressures and slow piston 
speeds up to the most trying conditions with high-pressures and 
piston speeds and superheated steam. ‘The company will furnish 
at all times plans of packings to be applied to particular stuffing 
boxes upon receipt of sketches. 


Cylindrical grinding machines are described in a handsomely 
illustrated and printed catalogue of 56 pages published by the 
Norton Grinding Company, Worcester, Mass., a free copy of 
which will be sent to every reader mentioning INTERNATIONAL 
MarINE ENGINEERING. In this catalogue the company describes 
its plain cylindrical grinding machines for straight and taper 
work that revolves upon two dead centers. ‘These machines are 
made with the intention that they shall be the best in their class. 
Norton machines are made with fixed wheel base and moving 
work table. By this plan the company states that it secures the 
greatest convenience and rapidity in production, and the greatest 
accuracy of work, with the least expenditure for power and re- 
pairs. A grinding wheel will cease to be effective for accurate 
work when either the wheel and its support or the work begins to 
vibrate. Experience has taught this company that large variety of 
table and work speeds is essential to accurate and rapid work. 
Norton machines are provided with convenient means for a 
wide range of speeds. ‘The devices are simple, and being an 
adaptation of the well known belt and cone are easily understood 
by operators. All changes are conveniently effected at the front 
of the machine, there being no overhead cones. ‘The changes can 
be made without stopping either the table, work, or wheel, 
and can be instantaneous. This feature reduces the operating 
time, encourages the use of the proper speeds, and is peculiar to 
Norton machines. ‘he table speeds are independent of the work 
speeds. With this arrangement, the work may traverse.a dis- 
tance equal to the full width of the wheel at each revolution of 
the work, which is desirable when removing stock rapidly. The 
work tables are very rigid along their upper edge and front way 
to give support to steady rests when grinding heavy cuts. ‘The 
machines have automatic cross feed. ‘here is provision for a 
large supply of water. The pump is as well made as the best 
machine tool; has grinding bearings; requires no packing, and 
the company states that it will run years without attention. ‘The 
bases are single massive castings. The wheel slides rest upon 
long and wide ways, and are so heavy that they are held down 
on the base firmly by gravity, resisting all vibration. No jump- 
ing or sticking when delicate movements are made, and no lifting 
under heavy cuts. ‘The oiling of the machines has been care- 
fully planned, and self-oiling devices are used when necessary. 
Many points of superiority for this company’s machines are 
named in this book, which should be in the hands of every user 
of grinding machines throughout.the world. 
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The latest issue of the Progress Reporter, issued by the Niles- 
Bement-Pond Company, 111 Broadway, New York City, contains 
among other interesting matter a complete description, illustrated 
by this company’s usual handsome half tone cuts, of the Pratt & 
Whitney 16-inch tool makers’ lathe, which is designed for tool 
room use and for high class manufacturing. It has all the im- 
provemerts to be found in a modern engine lathe, and in its de- 
sign especial care has been taken to make the machine capable 
of taking the heaviest cuts with modern high power tool steels, 
and still have a machine which is sensitive in all its motions and 
convenient to handle. 


Crucibles, their Care and Use, is the title of a handsomely illus- 
trated and printed booklet of 40 pages issued by the the Joseph 
Dixon Crucible Company, Jersey City, N. J., a free copy of 
which will be forwarded to any of our readers who will mention 
this magazine. This pamphlet should be in the hands of every 
one interested in the melting of various metals. ‘The author is 
Mr. John A. Walker, Vice-President, Treasurer and General 
Manager of the Joseph Dixon Crucible Company. The purpose 
of the book is to instruct users of crucibles as to their proper use 
and the dangers of the abuse of crucibles. It tells what graphite 
is and why crucibles are made of it, and why crucibles must be 
made of flake graphite, also why some crucibles are dark and 
others light, and the importance of that fact. The pamphlet 
fully describes the various fuels used in melting metals and their 
effect on the crucibles. It explains regarding the proper shape 
of tongs, and how they should be handled; how the metal should 
be placed in the crucibles, and how the crucibles should be placed 
in the fire. The pamphlet also contains much information on 
similar subjects, such as the proportion of metals in commonly 
used alloys. It tells the freezing, fusing and boiling points of 
various substances, also the specific gravity of many metals: the 


comparative value of fuels, and much other information of value 
to foundry men. 


Manufacturers of gas engines, motor boats and accessories have 
sent us catalogues as follows, and frée copies will be forwarded by 
the firms mentioned to readers mentioning INTERNATIONAL MARINE 
ENGINEERING: Barber Brothers, Syracuse, N. Y.; Bridgeport Motor 
Company, Bridgeport, Conn.; Buffalo Gasoline Motor Company, 
Buffalo, N. Y.; Camden Anchor-Rockland Machine Company, 
Camden, Me.; Electric Launch Company, Bayonne, N. J.; Fay 
& Bowen Engine Company, Geneva, N. Y.; Ferro Machine & 
Foundry Company, Cleveland, Ohio; Hyde Windlass Company, 
Bath, Me.; J. Kowalsky Engine Company, Verona, Pa.; Lacka- 
wanna Mfg. Company, Newburg, N. Y.; Lamb Boat & Engine 
Company, Clinton, Iowa; Marine Iron Works, Station A, Chi- 
cago, Ill.; A. Mietz, 128 Mott street, New York City; Standard 
Motor Construction Company, Jersey City, N. J.; George H. 
Terry Company, 92 Chambers street, New York City; Frank M. 
Watkins Mfg. Company, Cincinnati, Ohio; Pope Mfg. & Cons. 
Company, Fond du Lac, Wis.; Lozier Motor Company, 53d street 
and Broadway, New York City; Michigan Steel Boat Company, 
Detroit, Mich.; Western Launch & Engine Works, Michigan City, 
Ind.; McFarland Foundry & Machine Company, Trenton, N. J.: 
W. H. Mullins Company, Salem, Ohio: Stamford Motor Com- 
pany, Stamford, Conn.; Smith & Mabley, Inc., 83d street and 
East River, New York City; New York Yacht, Launch & En- 
gine Company, Morris Heights, N. Y.; Truscott Boat & Auto 
Supply Company, St.-Joseph, Mich.; The Cushman Motor Com- 
pany, Lincoln, Neb.; The Fairbanks Company, Broome and La- 
fayette streets, New York City; Grand Rapids Gas Engine & 
Yacht Company, Grand Rapids, Mich.; Merchants Engine Com- 
pany, 259 Greenwich street, New York City; The Essex Engine 
Company, 416 Union street, Lynn, Mass.; Racine Boat Mfg. 
Company, Muskegon, Mich.; H. & H. Engine Company, 310 Hud- 
son street, New York City; Gray Motor Company, Detroit, 
Mich.; Bowler Brothers, 123 Liberty street, New York City; 
Ramsey Mfg. Company, Bullitt Building, Philadelphia, Pa.: F. A, 
Seitz Company, Newark, N. J.; The Snow & Petrelli Mfg. Com- 
pany, New Haven, Conn.; D. M. Tuttle Company, Canastota, 
N. Y.; Michigan Wheel Company, Grand Rapids, Mich.; Sub- 
merged Electric Motor Company, Menomonee, Wis.: Lozier Gas 
Engine Company, Buffalo, N. Y. 
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is the composition of the disk, 
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silver, with a view to durabili- 
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'|Latest. Edition 


Copy 75-C FREE 


GRAPHITE 
ASA 
LUBRICANY 


This booklet is brimful of just such in- 
formation as you can use in your daily | 
work. Modern methods of lubricating various kinds 
of machinery, little engine room “kinks” discovered 
by resourceful engineers—over 80 pages in all, 12 pages | 


on marine lubrication. 


Write for FREE copy No. 75-C 
Joseph Dixon Crucible Co. 


Jersey City, N. J. 


WANTED—One first-class assistant marine engine and 
boiler draftsman, $4.00 per diem. One third-class assistant 
marine engine and boiler draftsman, $3.52 per diem. A 
competitive examination will be held for the above 
position May 8, 1907. For further information address 
“COMMANDANT, Navy Yard, Boston, Mass.” 


W ANTE D—Two first-class marine engine and boiler drafts- 
men, $5.04 per diem, two first-class assistant marine engine 
and boiler draftsmen, $4.00 per diem. A competitive exami- 
nation will be held for the above positions May 20, 1907. 
For further information address “COMMANDANT, Navy 
Yard, Brooklyn, N. Y.” 
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Marine Manufacturing & Supply Co. 


(57 and 158 SOUTH STREET, NEW YORK. 


MANUFACTURERS OF 
CAPSTANS, WINDLASSES, STEERING APPARATUS, BRASS 
AIRPORTS, COALING SCUTTLES, MECHANICAL TELE- 
GRAPHS, FLAGS AND SIGNALS, FENDERS, BUOYS, ETC. 


Full line of Shipbuilders’ Material and Supplies.—Oakum, Caulking 
Cotton, Deck Plugs, Chains, Anchors, Spikes, Bolts, Marine Glue, etc. 


Contractors’ Supplies.—Derrick Fittings, Crabs, Hydraulic and Screw Jacks, 
Wheel Barrows, Tackle Blocks, etc. 


Chandlery, Hardware and Engineers’ Supplies.—Cordage, Wire Rope, 
Packings, Waste, Machinery Oils, Tools, Paints and Varnishes. 
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A little treatise on the use of glue for marine purposes is dis- 
tributed by Siemon & Elting, 194 Front street, New York City. 
The company states that its marine glue is suitable for deck 
seams on ships and yachts; for bedding deck lights and fixing 
rings in portlights, rendering them water tight; for cementing 
canvas on cabin tops, life boats, canoes, etc.; for attaching rub- 
ber, leather, gutta percha, cork, cloth, felt, etc., to wood, iron and 
other materials. It is claimed that this glue is absolutely water- 
proof and not affected by alkalies; that it remains flexible and 
adhesive in all climates; that it will not crack or chip off under 
extreme cold or run under tropical heat, and that it is entirely 
free from the disagreeable odor of pitch and similar substances. 


A new form of vise is described and illustrated in a catalogue 
issued by the Emmert Manufacturing Company, Waynesboro, 
Pa, This catalogue states that there is scarcely a known indus- 
try which does not have use for one or more vises. Little inter- 
est, however, is generally manifested in the common parallel 
screw vises, because as a rule they are so alike in general features 
of construction. “We show you an improved patented type of 
this tool which can be instantly thrown and swung into any re- 
quired position suited to the convenience of the workman without 
annoyance or loss of time. No single parallel vise, though pro- 
vided with adjustable jaw and swivel bottom, can be adapted to 
the varied shapes of articles required to be held in position for 
rapid work in shaping, fitting and finishing.” 


“No Cranking, the Gas Engine Problem Solved,” is the title of 
a pamphlet issued by the New York Safety Steam Power Com- 
pany, 114 Liberty street, New York City. The catalogue states 
that for years inventors have wrestled with the problem of how 
to create an internal combustion engine that will be self-starting 
without the aid of auxiliary power or mechanism, and that this 
problem has been solved in a most ingenious manner by the pro- 
duction of the Dock gas engine, invented and designed by Mr. 
Herman Dock. ‘The catalogue goes on to say that this engine 
is a departure from all other engines both in principle and. de- 
sign, the most important feature being its positive self-starting 
principle. “Compressed air is not the agent used in starting this 
engine, as is the case in other so-called self-starting motors.” 


An illustrated 132-page catalogue of pipe threading machinery 
issued by D. Saunders’ Sons, Yonkers, N. Y., should be in the 
hands of every man interested in the working of wrought iron 
and steel pipe, a free copy of which will be sent upon application 
to readers who will mention this magazine. The catalogue states 
that the company’s largely increased facilities, combined with its 
experience in this line of manufacture (forty-nine years) enables 
it to present a class of tools made from carefully studied designs, 
and intended to meet the present demands of the trade, which 
calls for strong, accurate and durable hand tools and machines 
with increased capacity for quantity of work and conveniences to 
effect saving of time in adjustment, without complication or 
liability to get out of order. The company through its exper- 


ience has become thoroughly acquainted with the wants of the 
trade and spares no effort to keep up its standard. 
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Marine Gasoline Engines is the title of a booklet just issued by 
the Ferro Machine & Foundry Company, 127 Wade Building, 
Cleveland, Ohio, which will be sent to any one upon receipt of ten 
cents to pay for postage. 


A free copy of a book entitled, “The Review of Technical 
Paints for Metal,’ will be sent to every reader of INTERNATIONAL 
Marin& ENGINEERING if he will mention this publication and ad- 
dress the National Paint Works, 100 William street, New York. 
This concern devotes itself exclusively to making paint for metal 
surfaces, and, to quote its own words, it “makes paint for paint’s 
sake and not for the utilization of any by-products.’ ‘The book 
will be of much interest to every user of paint. 


A free copy of the March and April stock list issued by the 
Scully Steel & Iron Company, Chicago, Ill., will be forwarded to 
readers mentioning this magazine. ‘This stock list contains be- 
sides the customary list of the company’s steel and iron and pneu- 
matic and machine tools of all kinds constantly kept in stock, and 
boiler makers’ tools and supplies, several pages of useful informa- 
tion, such as the circumferences and areas of circles, tables of 
rivets, weights of steel bars, standard steam boiler measurements, 
etc. 


The Welin Quadrant Davit is the subject of an illustrated pam- 
phlet distributed by Mr. A. P. Lundin, 17 Battery Place, New 
York City, the American manager of the Welin Quadrant Davit 
Company. This davit has been adopted by the Allan Line, Royal 
Mail Steam Packet Company, Ltd., Union Castle Mail Steam- 
ship Company, Compagnie Generale Transatlantique, Chargeurs 
Reunis, Hamburg American Line, Holland American Line, Nord- 
deutscher Lloyd, Toyo Nisen Kabushiki Kaisha, and by several 
governments. About 600 sets were supplied in the last ten 
months of 1906. 


Second hand metal working machinery is listed in catalogue 
No. 13, issued by the Niles-Bement-Pond Company, 111 Broad- 
way, New York City. ‘This is a pamphlet of 52 pages and con- 
tains lists of the second hand metal working machinery this com- 
pany has for sale, such as railroad machinery, screw cutting 
lathes, ‘speed lathes, lathes not screw cutting, brass finishers’ 
lathes, chucking machines, wire feed screw machines, planers, 
drills, shapers, bolt and nut machinery, tapping machines, milling 
machines, punch presses, shears, boring, grinding and polishing 
machines, blowers, forges, etc. A free copy of this catalogue will 
be sent to readers mentioning this magazine. 


Testing for Safety is the title of a pamphlet issued by Norton 
Company, Worcester, Mass. In order to obviate any possibility 
of flaws in this company’s alundum wheels the company has 
adopted a system of testing which has been in operation for sev- 
eral years, and which is most complete and exhaustive in every 
particular. ‘The complete record of all the wheels tested in one 
day is brought before a justice of peace and the tester makes 
oath that he has tested each wheel at the number of revolutions 
indicated against it. These records are kept on file in consecu- 
tive order. If a wheel is weak or defective, it will break at a 
strain of 250 pounds per square inch, otherwise it must be amply 
strong to stand any strain to which it is subjected in ordinary 
use. 

Vertical engines are described and illustrated in Bulletin 125 
published by the B. F. Sturtevant Company, Hyde Park, Mass. 
Sturtevant vertical engines class V S 5 are high speed, and auto- 
matic. “A system of forced lubrication and the complete en- 
closure of all removal parts provides for continuous operation 
for weeks at a time without attention, and insures perfect relia- 
bility even in the hands of the unskilled. This type of engine is 
adapted to all classes of work requiring maximum power in mini- 
mum space, and is designed especially for the driving of direct 
connected generators. Because of the large diameter and short 
stroke this engine develops great power and high rotative speed 
without excessive piston travel.” 


What is so beautiful as a trim, 


graceful, white craft, standing out 


against the blue of sky and ocean? 


There is only one white pigment 
—OXIDE OF ZINC—that 
will remain white under marine 


conditions. 


The New Jersey Zinc Co. 


71 BROADWAY NEW YORK 


Free, Our Practical Pamphlets ¢ 


‘The Paint Question” 

“Paint: How, Why and When” 
“Paints in Architecture’ 
“Specifications for Architects” 
“French Government Decrees” 


We do not grind zinc in oil. Lists of manufacturers of - 
Oxide of Zinc paints will be furnished on request. 


“Hercules” screw cutting tools and machinery are described in 
84-page catalogue No. 6, issued by FE. F. Reece Company, Green- 
field, Mass. ‘This catalogue is fully illustrated and a copy should 
be in the hands of every user of screw cutting tools and ma- 
chines, including taps, dies, screw plates, tap wrenches, etc., also 
users of bolt cutting and nut tapping machinery. A free copy 
will be sent to any person who will mention this magazine. 


Collectors of souvenir postal cards should send to the Joseph 
Dixon Crucible Company, Jersey City, U. S. A., for card con- 
taining a colored picture of the new City Investing Building, 
which is being erected in New York. ‘This building will be 
twenty-six stories high above ground, and in the background is 
shown the forty-two story tower being erected as an addition to. 
the Singer Building. All the structural steel work in this im- 
mense building above the street level, is to be protected from 
corrosion by being painted with Dixon silica graphite paint. 


“Providence” hand winches are the subject of Circular No. 7 
issued by the American Ship Windlass Company, Providence. 
R. I. Among the winches described and illustrated in this cir- 
cular are cargo winches; schooner winches; barge winches; 
double and single geared portable cargo winches; ferry slip: 
winches with iron frame, single geared; the “Providence” 20- 
ton winch; the “Providence” pump-brake yacht center board 
winch with wild cat; the “Providence” resting yacht center board: 
winch, and the “Providence” mast winch. 
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YOU HAVE THE BEST 
JN THE WORLD 
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RELIABLE—SATISFACTORY—EFFICIENT 
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The United States Metallic PacHKing Co. 
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A handsome embossed calendar, showing “The Cup Defender,” 
in one of the international races, will be sent free by the Baldt 
Anchor Company, Chester, Pa., to readers mentioning INTER- 
NATIONAL MARINE ENGINEERING. 


The monthly stock list of the Globe Rolling Mill Company, 
Water and Smith streets, Cincinnati, Ohio, will be sent free to 
readers mentioning this magazine. This company states that it 
can ship promptly from its mill bars, plates, sheets, beams, chan- 
nels, angles, etc., and in addition to the items mentioned in the 
booklet, it is prepared to furnish direct from its mill on short 
notice refined iron in rounds, squares, flats and hexagons; 
square root iron or steel angles, etc. 


Pneumatic forges and holder-ons are illustrated and described 
in folders distributed by the Gunnell Machine Company, Manito- 
woc, Wis. The statement is made of this company’s pneumatic 
forge that it heats two hundred rivets per hour without burning 
them; that it has a constant fuel feed, consuming only two cubic 
feet of air per minute, and burning a small amount of fuel per 
day. The weight of this forge is only fifty pounds. 


Small power motors for direct and alternating current are de- 
scribed in illustrated leaflets mailed by the Holtzer-Cabot Elec- 
tric Company, Brookline, Mass. ‘The shafts of these motors are 
made of crucible steel, the bearings of hard drawn phosphor 
bronze with laminated drum wound armatures. The commu- 
tators are of copper, insulation is mica. "These motors are espe- 
cially suitable for automatic devices. 


The Warner & Swasey prism terrestrial telescope is described 
in an illustrated folder mailed by the Warner & Swasey Com- 
pany, Cleveland, Ohio. ‘This instrument, the manufacturer states, 
represents the highest development in terrestrial telescopes. “Its 
relation to the ordinary telescope is the same as that of our 
prism binocular to the old type of field glass. Its clear definition 
is a surprise to every observer.” 


Prism binoculars are described in a neatly bound vest pocket 
booklet issued by the Warner &-Swasey Company, Cleveland, 
Ohio. This booklet states “The old type of binocular (opera 
glass style) usually magnifies four or five and never more than 
six diameters. With these powers, the fields of view are respec- 
tively but four, three and two and a half degrees. Our lowest 
power of binocular magnifies six diameters and has a clear field 
of view of six and three-quarters degrees.” 


ESS SAT EET EE ETT 


A free copy of the monthly stock list tssued by the Cincinnati 
Iron Store Company, Cincinnati, Ohio, will be sent to any of our 
readers who will mention this magazine. 


The new plant of the American Spiral Pipe Works, Chicago, 
Ill., is illustrated in a folder this company is distributing. This 
folder states that spiral riveted pipe galvanized is especially 
adapted for exhaust, steam, compressed air, suction lines, etc, 


The Male and Female Kewanee Union is described in an at- 
tractive circular issued by the Western Tube Co., Kewanee, Ill. 
The special advantage claimed for this union is that no nipple is 
required, the connection being made direct with the male end. 


“A Little Book With a Big Purpose,” is the title of a booklet 
issued monthly by the Crosby Steam Gage & Valve Company, 16 
Dey street, New York City. The February issue describes and 
illustrates “The Original Single Bell Chime Whistle,’ for use 
on locomotives, steamships, factories and fire alarms. 


A ventilating air port is the subject of a folder issued by J. W. 
Atlee, Riverton, N. J. This air port is stated to open and shut 
like a house window. It does not swing and run the risk of 
hitting one on the head. Automatic ventilation is provided when 
closed. The device is already in use on a number of steamers. 


Marine plumbing specialties are the subject of a handsomely 
printed and illustrated catalogue issued by A. B. Sands & Son 
Company, 242 Water street, New York City, a free copy of which 
will be sent to any of our readers upon application. This cata- 
logue should be in the hands of every ship or yacht builder and 
owner. 


Cranks for small gas engines and automobiles are described in 
illustrated folders distributed by the Norton Grinding Company, 
Worcester, Mass. The company has a separate department for 
this work, and is prepared to furnish finished ground cranks, or 
it can fit out machines for those who wish to make their own 
cranks. : 


Pressed steel boats are described and illustrated in catalogue 
13, published by the W. H. Mullins Company, Salem, Ohio. In- 
troduction to this catalogue states “We tell you simply and 
understandingly how we build our boats, why we build them as 
we do. and what our construction insures you in durability, com- 
fort, safety and speed. If it is not all plain to you, write to us 
asking all the questions you want, and we shall be glad to answer 
them.” 
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TRADE PUBLICATIONS. 


GREAT BRITAIN 


A new design back geared, self-acting sliding, boring and screw 
cutting treadle lathe is described and illustrated in a catalogue 
issued by Drummond Brothers, Ltd., Rydes Hill, near Guildford, 
Surrey. This lathe has been designed especially for modern 
engineering and precise work. It can be arranged to cut off all 
usual metric threads as well as English pitches. 


McNeill’s slag wool, an insulating material made by F. MeN 
& Company, Lamb’s Passage, Bunhill Row, London, E. C., 
described in illustrated folders this firm is distributing. The in- 
sulating material is used on the Majestic, Teutonic, Celtic, Cedric 
and many other ships of the merchant marine, besides on many 
battleships of the English Navy. 


Turner Brothers, Ltd., Rochdale, in an illustrated folder, 
call attention to their “Fire Fly” brand of asbestos goods, 
and state that after holding the Admiralty contract for many 
years in succession, they have again received it. The fact of 
the firm’s securing these contracts from year to year in the face 
of keenest competition, is evidence of the excellence of their 
goods, a free sample of which will be sent upon application to 
readers mentioning INTERNATIONAL MARINE ENGINEERING. 


Hexagon turret lathes are described in a handsomely illus- 
trated book of 78 pages, published by Alfred Herbert, Ltd., Cov- 
entry. On receipt of samples or drawings of suitable work, this 
company will submit estimates with time guarantees for each 
article. [The company will also send free of charge a skilled 
operator to start up each lathe and give instructions to the work- 
men. Where there is difficulty in securing a good operator, the 
company will take to its works any suitable man from its cus- 
tomers’ works and give him a week’s training free of charge. 


A patent reversible propeller is illustrated in a folder dis- 
tributed by Villinger’s Patent Reversible Propeller Syndicate, 
Ltd., 35 New Broad street, London, E. C. One of the main feat- 
ures claimed for this propeller is increased efficiency in operating 
and reversing the blades; this object being attained by having an 
inner axial bearing to carry a journal on the root of each blade, 
so that each root flange is rigidly held and guided between two 
good bearings, thus allowing the blade to revolve smoothly on its 
own axis, similar to an engine crank working between two bear- 
ings close up to the crank. 


A Description of the Works and Productions of John Abbot & 
Company, Ltd., Park Works, Gateshead-on-Tyne, is a hand- 
somely printed and illustrated booklet which will be sent free to 
readets mentioning INTERNATIONAL MARINE ENGINEERING. This 
is a reprint with additions, from The Machinery Market, of De- 
cember, 7. 1906. Among the illustrations in this book are those 
of a 10-ton self-contained hydraulic crane lifting a 50-cwt. “Lion” 
anchor; a 7-ton hydraulic luffing crane; a coal staith built by the 
same company; a hydraulic pipe testing machine; a winged 
“Lion” anchor; a portable hydraulic quay crane at the Southamp- 
ton Docks of the L. & S. W. Railway Company; and a representa- 
tive type of hydraulic pumping engine. Messrs. John Abbot & 
Company, Ltd., are manufacturers of all kinds of hydraulic ma- 
chinery, cranes, hoists, capstans, constructural iron and _ steel 
work, chains, anchors, forgings, marine engine and turbine cast- 


ings, side lights, and ships’ brass works, ships’ plumbing, refrig- 
erating 
work, 


installations, valves and cocks, 


ventilators, etc. 


copper and sheet iron 


HE Nicholson Automatic Ship Log is a radical departure om all other 
/ types of Logs. It has no trailing line outside, and is not connected with 
the Engine, but is built in, and becomes a part of the Ship. 

It performs four separate and distinct operations viz.: Keeps the time, 
shows at all times the speed in knots or miles per hour, counts the distance 
traveled, and records the same on a paper chart showing every variation in 
speed during the trip. The Log can be placed in the chart room, pilot 
house, or on the bridge or where most convenient. Send for catalogue. 


NICHOLSON SHIP LOG CO. 


CLEVELAND, OHIO, U. S. A. 
London office: HENRY HUGHES & SON, 59 Fenchurch St., E. C. 


The Simms paraffin vaporizer is the subject of a folder issued 
by the Simms Manufacturing Company, Ltd. Kilburn, London, 
N. W. E 

The Making, Repairing, and Testing of Nautical Instruments, 
is the title of a booklet published by Henry Hughes & Son, Ltd., 
marine and manufacturing opticians, 59 Fenchurch street, Lon- 
don. Every user of chronometers, clocks, watches, barometers, 
chart tables and instruments, etc., should have one of these cata- 
logues, a free copy of which will be sent to readers mentioning 
INTERNATIONAL MARINE E\NGINEERING. 


The Napier marine motor is described and_ illustrated in i 
handsome 56-page catalogue distributed by S. F. Edge, Ltd., 
New Burlington street, London, S. W. This catalogue siee 
that the Napier motor is so well known that detailed descrip- 
tion is unecessary. The company states that this motor has 
been designed to meet the prevalent conditions’ of the sea and 
river, in the same manner that the Napier car motor deals with 
the conditions met with on the road. 


AJAX MANGANESE BRONZE 


The Fact that a contract for 600,C00. Ibs. of Ajax, Manganese Bronze has been 
placed with our Company by the United States Government—being the largest 
single contract ever placed—is no doubt ‘sufficient recommendation as to its~ 


quality, 


It is guaranteed to exceed United States Government specifications, 


The best Bronze for Propeller Wheels and Castings required to resist great strains. Resists. Corrosi n. 


THE AJAX METAL COMPANY, 


PHILADELPHIA, PA, 


BIRMINGHAM, ALA. 
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A motor launch catalogue is being distributed by the Immisch 
Launch & Boat Company, Ltd., Hampton-on-Thames. This cata- 
logue states that the company has carried on a successful busi- 
ness as builders of all types of launches and boats since 1887. 


Ailsa Craig Motor Company, Chiswick, London, W., is dis- 
tributing an illustrated folder calling attention to its marine 
engines, launches, yachts, tenders and dinghies, propellers, elec- 
tric light sets, reversing gears, ignition apparatus, etc. 


An illustrated catalogue of high speed launch engines and 
steam motor boats, high-pressure water tube boilers and improved 
paraffin burners will be sent free to readers mentioning INTER- 
NATIONAL, MarINE ENGINEERING by the Lune Valley Engineering 
Company, Lancaster. 


“Some Remarks on Thornycroft Marine Motor Work,” is the 
title of an illustrated catalogue distributed by John I. Thorny- 
croft. & Company, Ltd., Chiswick. ‘The catalogue states that the 
Thornycroft motors and boats are recognized throughout the 
world as exemplifying all that is best whether for pleasure, com- 
mercial, passenger and cargo, government or naval purposes. 


Marine motors, reversing clutches, and whistles are described 
in illustrated catalogues published by the Fairbanks Company, 
78 City Road, London, FE. C. The Fairbanks engines are sold 
under guarantee, and the company carries a large stock at all 
times, together with accessories, propellers, Tobin bronze shaft- 
ing, etc. 


A list of installations made on steamships and yachts by J. H. 
Holmes & Company, electric light and power engineers, New- 
castle-on-Tyne, is the subject of List 103, which contains the 
names of 804 steamships and yachts on which this company has 
installed electric lights and supplied the generating plants. Pho- 
tographs of a few of these vessels with descriptions of their in- 
stallations are included. 


White brass anti-friction metal is described in an illustrated 
folder distributed by H. B. Buckland, Newcastle-on-Tyne. ‘The 
folder states that this anti-friction metal, though perhaps not so 
well known as others, is about the oldest mixture in use, but was 
without a name until 1801, when it was first given the above title. 
It had previously been in use about forty years in railway work. 
Since 1891 it has been extensively used in marine work. 


The High Tension Motor Works, Addington Square, Camber- 
well Road, London, S. F.., are mailing circulars describing and 
illustrating their reverse gear. 


The 1907 price list of Dixon Bros. & Hutchinson, Ltd., Wools- 
ton, Southampton, engineers and naval architects, will be sent 
free to all readers mentioning this magazine. 


“Something Worth the Attention of Users of Screw Propellers” 
is the title of a folder Preidel’s Patent Propeller Company, Ltd., 
110 Cannon street, London, E. C., is distributing. 


Gardner marine engines are described and illustrated in cata- 
logues mailed by Norris & Henty, 87 Queen Victoria street, 
London, E. C. The Gardner engines are of the four-cycle type, 
with mechanically operated inlet and exhaust valves. 


McLeod’s anti-friction metals and anti-friction metallic packing 
are the subject of circulars distributed by A. McLeod & Com- 
pany, Hartlepool, makers of manganese, phosphor and aluminum 
bronzes. 


Brooke motor boats and motors are the subject of an illustrated 
catalogue issued by J. W. Brooke & Company, Ltd., Lowestoft. 
These motors are all built on the four-cycle principle from 4 to 
300 horsepower, one to six cylinders. 


Geyer patent propellers with reversible and non-reversible 
blades are described and illustrated in a catalogue issued by the 
Deco Company, The Harbour, Paignton. 


The marine motor list for 1907 distributed by the Parsons 
Motor Company, Ltd., Town Quay, Southampton, will be sent 
free to readers who will mention INTERNATIONAL MarinE EN- 
GINEERING. 


Paraffin and petrol motors are illustrated and described in a 
catalogue issued by the Clift Marine Motor Company, 11 King 
William street. London, FE. C. This company can supply com- 
plete vessels fitted with its engines, built of either steel or wood, 
and can supply designs when necessary. 


The “Reliable” marine motor is the subject of a very attractive 
catalogue published by the Riverside Works Company, Wey- 
bridge, Surrey. This company builds all classes of pleasure and 
commercial motor or steam launches, tugs, barges and auxiliaries 
in wood or steel, and any make of motor, engine and boiler will 
be fitted to suit the requirements:of customers. 
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We are the original manufacturers and patentees of Interlocking Rubber Tiling. 


Careful tests made after 


years of service and under the most trying conditions prove the superiority of the compound and the perfection of our 
interlocking features, which unite the tile into a smooth, unbroken sheet of rubber, unlimited in area, preventing separation or 


coming up; lending itself more readily to architectural characters and affording a wider range of designs. 
It stands the constant straining and racking without cracking or separating. 
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Reversible propellers are illustrated in a price list issued by | 


Flower & Company, 23 Bucklersbury, London, E. C. 


The Seamless Steel Boat Company, Ltd., Wakefield, describes t 
and illustrates a seamless steel twin screw cruising launch, and 


a yacht’s motor dinghey in circulars the company is distributing. 


upon request by Sharer & Young, Ltd., Alloa, Scotland. 


the advantages of the Monitor type of vessel. 


Ship deck pumps are illustrated in a folder mailed by Boulton 


& Paul, Ltd.. Norwich, makers of motor boats and engines. 


A patent compound slow speed vertical direct acting boiler feed § 
pump is illustrated and described in a catalogue issued by Nichols } 


Bros., Oakwellgate, Gateshead-on-Tyne. 


the Motor Engine & Manufacturing Company, Ltd., 12-13 Henri- 
etta street, London, W. C. 


“Seal” marine motors are described and illustrated in a cata- | 
logue issued by the Seal Motor Company, Hammersmith, Lon- 


don, W. 


Hesse reversing gears are described and illustrated in a cata- | 
logue issued by the Teddington Motor Car & Launch Works, 


Teddington, London, S. W. 


BUSINESS NOTES. 


AMERICA 


Removat Notick.—The 
Company has moved from Rockland, Me., into its new up-to-date 
factory at Camden, Me. 
Rockland store, carrying a line of supplies as in the past, and 
will also carry a full line of Knox engines, parts, supplies and 
fittings. 


Camden Anchor-Rockland Machine | 


The company will still maintain its | 


May, 10907. 


SHIPS EQUIPPED WITH THE NICHOLSON SHIP Loc. ‘The Nichol- 
son Ship Log Company, 409 Superior avenue, N. W., Cleveland, 
Ohio, has recently equipped with its log the steamers Momus, 
Antilles, Oriole, Pueblo, Senator and Queen, all of the Pacific 
Coast Line Company; the City of Cleveland of the Detroit & 
Cleveland Line; The Dominion Cruiser Vigilant; the Ashtabula, 


sa : : Favorit resident a: z y for the New York Shipbuild- 
A neat catalogue describing and illustrating Marmot valveless | + 77221" Fresiien) anal Goworne N pee 


kerosene engines will be mailed to any reader of this magazine ; 


ing Company; The Eastland and Roosevelt on the Great Lakes, 
and three more ships building at Cramp’s yard—hulls No. 342, 


f 343 and 344, not yet named. This company’s automatic ship log 
The Monitor Shipping Corporation, Ltd., 5 St. Nicholas Build- j 
ings, Newcastle-on-Tyne, is distributing a pamphlet setting forth } 


is said to be a radical departure from all other types of logs. It 
has no trailing line outside, and is not connected with the engine, 
but is built in and becomes a part of the ship. It performs four 
separate and distinct operations; viz.: keeps the time; shows at 
all times the speed in knots or miles per hour; counts the dist- 
ance travelled, and records same on a paper chart showing every 
variation in speed during the trip. The log can be placed in the 
chart room, pilot house or on the bridge, or where most con- 


} venient. A free catalogue will be sent upon application. 
The British Duplex Motor is the subject of a folder mailed by | 


“MucH OF THE crEDIT for the enormous increase in popularity 
of Interlocking Rubber Tiling is due to the Pennsylvania Rub- 
ber Company, Jeannette, Pa., which entered this field with a new 
and simplified arrangement of interlocking rubber tiles a few 
years ago. Appreciation of the wide variety of uses to which 
this material could be successfully applied, led the company to 
exploit its product vigorously, with the result that at present 
there is scarcely any class of building in which it is not found. 
Ocean liners, lake steamers, ferryboats and yachts are large 
users of this tiling because of its non-slippery character, and the 
fact that it remains unaffected by constant wrenching strains. 
As flooring for elevators it is also popular for the same reasons. 
Some idea of the scope of its usefulness may be gathered from 
the fact that it may be seen upon the floor of one of the finest 
cathedrals in the country, and in one of the largest of the public 
art galleries, and at the same time in many kitchens, vestibules and 
bathrooms of the well-to-do. The advantages claimed for this 
interlocking rubber tiling are so many that space does not permit 
their enumeration, but it is said to outwear even marble. to 
form an absolutely waterproof surface, and to be so easily ap- 
plied that any workman of ordinary skill can lay it.” 
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In Medium 8yo. Handsome Cloth. 


THE THEORY OF THE STEAM TURBINE 


ALEXANDER JUDE. 


CONTENTS.—Fundamental—Historical Notes on Turbines—The Velocity of Steam—Types of Steam Turbines—Practical Turbines— 
The Efficiency of Compound Turbines (Type 1)—Efficiency of Turbines (Types 2, 8 and 4)—Trajectory of the Steam—-Turbine Vanes— 
Disc Friction in Turbines—Specific Heat of Superheated Steam— 
Consumption of Turbines—The Whirling of Shafts—Speed of Turbines—INDEXx. 

Sir WM. WHITE, in the Times Engineering Supplement, said:—‘One of the latest text-books, also one of the best. 
Mr. Jude’s book is of moderate size, and there is absolutely no ‘padding’ 9 
é Fairness of treatment and breadth of view are conspicuous throughout. This book cannot fail to secure a prominent and permanent 
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position in the literature of the subject.” 


JUST PUBLISHED. In Large Crown 8vo. Handsome Cloth, 
with 131 Illustrations, 6s. net. 


THE MARINE STEAM TURBINE 


LECTURES ON 


“Will be found of the utmost value to marine engineers and naval architects 
: . thoroughly up-to-date... 
turbine.’’—Steamship. 


LON DON, 


With 306 Pages and 252 Illustrations, 45s. net. 


A TREATISE ON THE PRINCIPLES OF GCONSTRUCTION OF THE STEAM TURBINE, 
WITH HISTORICAL NOTES ON 


Strength of Rotating Discs—Governing Steam Turbines—Steam 


BY 
Professor J. HARVARD BILES, M.Inst.N.A. | 


. the best popular work on the marine steam 


ENGLAND: 


CHARLES GRIFFIN & CO., Ltd. EXETER STREET, STRAND, W.C. 
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ITS DEVELOPMENT. 


+ The practical view of the subject is always maintained. 


JUST PUBLISHED. FIFTH EDITION. In Large Crown 8vo., 
Handsome Cloth, with 111 Illustrations, 6s. net. 


ENGINE-ROOM PRACTICE: 


A Handbook for Engineers and Officers in the Royal Navy 
and Mercantile Marine, including the Management of the Main 
and Auxiliary Eugines on Board Ship. 


_ By JOHN G. LIVERSIDGE, R.N., A.M.I.C.E. 


“A capital account of the-work of a Marine Engineer, and as such we 
would cordially recommend it.”—Mechanical World. 
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A New Book 


MOTOR BOATS 


By Dr. W. F. DURAND 


The book is neatly bound in cloth and com- 
prises 210 pages 6 x 8 1-2 inches in size. 
It is the only book on the market which thor- 
oughly covers the subject of motor boats from a 
scientific and engineering point of view. 


lt is 


written in such plain, simple language that any 
man who knows anything about motor boats can 
understand every word of it. 

The subject matter is divided up as follows:— 


General Problem of the Motor Boat 

The Internal Combustion Engine — 
General Principles 

The Internal Combustion Engine — 
Application to Marine Service 

Carburetion and Ignition 

The Boat—Form below water and above 

The Design of Form 

Practical Boat Construction 

Laying Down and Assembling 

Power and Speed 

Propeller Design 

Endurance and Radius of Action 

Troubles and How to Locate Them 

Racing Rules and Time Allowance 


APPENDIX 
Use of Alcohol as Fuel for Gas Engines 


Kerosene Engines as Developed Up to Date 


Price $1.50 (6/3) 


INTERNATIONAL (ORRIN ENGINEERING 


Christopher St., Finsbury Sq, 
LONDON, E. C. 


Whitehall Bldg., 17 Battery PI. 
NEW YORK CITY 


ROCHESTER AUTOMATIC IUBRICATORS, made by Greene, Tweed & 
Company, 109 Duane street, New York City, may be regulated to 
feed anywhere from one to thirty drops per minute, and the 
manufacturers will send one on thirty days’ trial to readers who 
will mention this magazine. 


Removat Novick.—The Chicago office of the American Steam 
Gauge & Valve Manufacturing Company, 208 Camden street, 
Boston, Mass., which has been located for twenty years at 16 
North Canal street, has been removed to new and much larger 
quarters at 7-9 South Jefferson street. A large assortment of 
gauges of et ery description and a complete line of brass pop 
safety valves, water relief valy es, and indicators will be carried 
in stock. 


ONE oF THE NEEDS ABOARD SHIP in an economical and sanitary 
flooring. The C. Clemente Company, 1722 Oregon avenue, 
Northwest, Cleveland, Ohio, states that it meets this need with 
Sawdolet, a floor that is applicable to steel decks without expen- 
sive preparation. It is sanitary, of monolithic character, laid in 
one sheet with either gloss or mat surface. The company also 
states that Sawdolet will not keep a steel deck from warping, but 
as a result of the deck warping, this material will warp with it, 
and in extreme cases will be destroyed. Furthermore warping 
the floor while the underside of the deck is exposed to the natu- 
ral atmospheric condition, will give an unequal expansion, such 
as may either destroy or merely buckle the floor. Sawdolet has 
been fitted to many of the great steamers now building at the 
yards of the American Shipbuilding Company, Cleveland, Ohio. 


METAL GASKETS FOR CYLINDER HEADS, unions, flange joints, steam 
traps, ammonia fittings, air, steam and oil pumps, etc., are made 
by the U. S. Indestructible Gasket Company, 16 South William 
street, New York City. ‘This gasket is designed for use in place 
of rubber or other materials in general use for packing pur- 
poses. It consists of thin sheet metal stamped with concentric 
corrugations. Three to six corrugations are all that are neces- 
sary, so that the space within the bolt holes usually determines 
the width of the gasket. In cases where the flanges are thin, and 
for this reason liable to bend when the bolts are tightened, it is 
advisable to extend the copper gasket to the full width of the 
flange. The company states that the connection made with these 
gaskets will not blow out after continued use, for each corruga- 
tion makes the entire circle of the flange and so long as the con- 
tact is kept complete by compression, the joint cannot leak. 


LARGE ELECTRIC CRANES, equipped with induction motors, have 
been in successful use for some time, and recently various at- 
tempts have been made to furnish electric hoists similarly 
equipped, but the different characteristics of alternating and 
direct motors were not taken into account and the attempts were 
not very successful. The Sprague Electric Company, 527 West 
34th street, New York City, states that fully realizing the limita- 
tions of the induction motor, it has for the past year been con- 
ducting experiments, and that it has now produced a practical, 
durable and reliable electric hoist equipped with an induction 
motor, for use on two or three phase circuits of 60 cycles fre- 
quency, and that the first size ready for delivery is the Sprague 
electric S-1 hoist, having a maximum lifting capacity of one- 
half and one ton, at speeds of 30 and 15 feet per minute respect- 
ively. ‘Ten of these hoists have been in actual use for six months 
and have proved fully equal to the direct current hoist where 
speed is not required. 
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23, St. Swithin’s Lane, London, E.C., and Dartford Ironworks, Kent, England, 


Makers of CARBONIC ANHYDRIDE 


EFRIGERATING MACHINERY 


(CO,) 


AS SUPPLIED TO— 


UNION CASTLE MAIL S.S. Co. (53 Repeat Installations) CHARGEURS REUNIS (22 Repeat Installations) 
HAMBURG AMERICAN LINE 53 99 99 TYSER LINE, Ltd. 13 9 39 
ELDER DEMPSTER & Co. =¢ 46 33 3 HOULDER LINE, Ltd. 13 33 99 
ROYAL MAIL S. P. Co. 40 3 a NIPPON YUSEN KAISHA 13 3 9 
P. & O. STEAM NAV. Co. 33 39 39 ELYDERS & TYFFES, Ltd. 13 39 99 
re WHITE STAR LINE 33 3° ; 3 CANADIAN PACIFIC Ry. 12 39 39 
e c., etc. vA 
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HELP AND SITUATION ADVERTISEMENTS. 


Cash must accompany the order. 

Advertisements will be inserted under this heading at the rate of 4 cents 
(2 pence) per word for the first insertion. For each subsequent consecutive 
insertion the charge will be 1 cent (%4 penny) per word. But no advertise- 
ment will be inserted for less than 75 cents (3 shillings). Replics can be 
sent to our care if desired, and they will be forwarded without additional 
charge. 


For Sale—t1,o00 feet water front located on Staten Island, 26 
acres of ground, deep water, long pier line, convenient to rail- 
roads and shipping; nothing better for a shipbuilding plant and 
storage basin. Inquire at Water Front, care INTERNATIONAL 
MARINE ENGINEERING, 17 Battery Place, New York. 


Experienced Italian Naval Engineer, living in Genoa, would 
take the agency for Italy of American ship yard and refrigerat- 
ing machinery, ship fittings, steering apparatus, mechanical tele- 
graph, capstans, anchors, and other auxiliary machinery. Best 
references. Address Representative, care INTERNATIONAL MA- 
RINE ENGINEERING, 17 Battery Place, New York City. 


THE INDEPENDENT PNEUMATIC Toor, Company, First National 
Bank Building, Chicago, Ill, has just received a large order for 
“Thor” piston air drills and pneumatic hammers from the Wis- 
consin Engine Company, Corliss, Wis. ‘The Independent Pneu- 
matic Tool Company states that the Wisconsin Engine Company 
made an exhaustive test extending over three months of every 
make of pneumatic tools on the market before awarding this 
contract. 


A FREE SAMPLE OF SAWDOLET, for ship flooring, will be sent to 
any of our readers who will mention INTERNATIONAL MARINE 
ENGINEERING. Sawdolet is made of wood fibre and mineral sub- 
stances, and may be applied to steel decks cheaply. The manu- 
facturer, the C. Clemente Company, 902 Park Building, Cleve- 
land, Ohio, states that it is fireproof, waterproof, dustproof and 
vermin-proof; that it may be colored any tint, is monolithic and 
practically indestructible. 


THE ADVANTAGES of a generating set in which both engine and 
generator are designed one for the other, and manufactured by 
the same company, are evidenced in recent orders received by 
the B. F. Sturtevant Company, Hyde Park, Mass., from the 
Newport News Shipbuilding & Dry Dock Company, Newport 
News, Va., two sets; the American Dredging Company, Phila- 
delphia; Pa., three sets, and many other orders from manufac- 
turing and industrial plants. 


C. W. SExTON, SUPERINTENDENT of the Waycross Electric Light 
& Power Company, Waycross, Ga., writes Adam Cook’s Sons, 
313 West street, New York City, “We have given your Albany 
grease a fair trial, and find it the best grease we have ever used. 
One No. 2 compression cup full of Albany grease lasted for three 
weeks continuous running on the crank pin of our 18 by 42 Cor- 
liss ice machine engine, running 65 revolutions per minute. We 
recommend Albany grease to all engineers.” 


MANY WELL-KNOWN RACING YACHTS have been equipped with 
sails made by Wilson & Silsby, Rowe’s Wharf, Boston, Mass. 
The firm states that the fabric used is largely responsible for the 
success of its sails. This “American yacht duck” is made of the 
best combed peeler American cotton, and is the result: of a life- 
time study of racing canvas. The Constitution, Defender, Vol- 
unteer, Independence, Ailsa, Intrepid, Navahoe, Invader, Corona, 
and many other famous yachts have been furnished with Wilson 
& Silsby sails. 


SOME OF THE RECENT BUSINESS secured by the Power Spe- 
cialty Company, 111 Broadway, New York City, includes the fol- 
lowing orders for Foster superheaters aggregating many thou- 
sand horspower, for installation in various types of water tube 
and fire tube boilers: Newnan Cotton Mills, Newnan, Ga.; Tlli- 
nois Central Railway, Chicago, Ill.; Tennessee Copper Com- 
pany, Copper Hill, Tenn.; Canada Turpentine Company, Mon- 
treal; Cross, Austin & Ireland Lumber Company; Old Dominion 
Copper Company; Charles S. Tanner Company; Columbia Im- 
provement Company; Bucyrus Company, and Philadelphia Elec- 
tric Company. 


COMBINA|TION 
BOOK OFFER 


DETAIL DRAWINGS 


OF A 


Four Furnace Single End Scotch Boiler 
with a Diagrammatic Pipe and Auxiliary 
Plan used in connection with a 1250 H.P. 
Triple Expansion Engine with key naming 
and describing every part of the engine. 


PRICE, $1.00 (4s) 


USES OF ELECTRICITY ON SHIPBOARD 
By J. W. Kellogg 


Fully illustrated 
PRICE, $1.00 (4s) 


THE PROFESSOR ON SHIPBOARD 


In addition to the practical information it 
contains, it is a most readable story of life 
at sea. There are twelve chapters: I, In 
the Fireroom; II, Hardships of Firemen; 
III, Night Watch in a Gale; IV, Inter- 
view with Barney, the Oiler; V, Some 
Points on Lubrication; VI, Why Engines 
are Non-efhicient; VII, Salt Water and 
Boiler Scale; VIII, Cleaning Boilers in 
a Tropical Port; IX, How to use Indica- 
tors; X, Simple Explanation of the In- 
dicator; XI, Overhauling the Machinery; 
XII, Painting the Pipe System; 100 pages. 


By C. A. McAllister 


PRICE, $1.00 (4s) 
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INTERNATIONAL UARINE ENGINEERING 


1Z BATTERY PLACE NEW YORK. 
Christopher Street., Finsbury Square LONDON, E. C. 


When writing to advertisers please mention INTERNATIONAL MARINE ENGINEERING. 


May, 1907. 


International Marine Engineering. 


MARINE SOCIETIES, 


AMERICA. 


AMERICAN SOCIETY OF NAVAL ENGINEERS. 
Navy Department, Washington, D. C. 
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INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
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INSTITUTE OF MARINE ENGINEERS, INCORP., 
58 Romford Road, Stratford, London, E. 


GERMANY. 
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Technische Hochschule, Charlottenburg. 
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BUSINESS NOTES. 


GREAT BRITAIN. 


tools, 


J. Burter & Co., Halifax, England, makers of machine tt E 


have appointed J. E. Lawler & Muirhead, 39 Lime street, 
their sole London representatives. 


THE LIGHT SHIPS on the United States Pacific coast are to be 
equipped with the new system of submarine telephones made by 
the Submarine Signal Company, Boston, Mass., and 29-30 Char- 
ing Cross, London, S. W. 


THE WELL-KNOWN MOTOR BOAT Dion Bouton was the principal 
exhibit of De Dion Bouton, Ltd., at the Motor Boat Show in 
London. This boat is built of cedar and was accompanied by a 
large photograph of the trophies won in 1906 at Cowes, South- 
ampton and Burnam-on-Crouch. 


“Brooke I” was the motor boat exhibited by J. W. Brooke & 
Company, Ltd., Lowestoft, at the Motor Boat Show, held in Lon- 
don last March. ‘This boat is 39 feet 9 inches long, 5 feet 6 
inches beam. ‘The engines are 350 horsepower, the propeller be- 
ing 22 inches in diameter and running at 900 revolutions per 
minute. The fastest actual speed yet obtained was 26 knots, but 
the company expects to increase this to the calculated speed of 31 
knots. 


MANY SIZES OF MARINE MoToRS were exhibited by the Parsons 
Motor Company, Southampton, at the Motor Boat Show, held 
in London in March, together with reverse gears, reversible pro- 
pellers, water cooled silencers, universal joints, and other ma- 
rine fittings. Among this company’s exhibits was a single cylin- 
der engine partly sectioned and coupled to a propeller, the whole 
being kept in motion by a small electric motor, showing the 
principle of both engine and reversible propeller. 


A 30-Foor BOAT, with 15-horsepower motor, especially designed 
and built for the requirements of the Plymouth Port Medical 
Authorities, was one of the exhibits of Dixon Brothers & 
Hutchinson, Ltd., Southampton, at the Motor Boat Show in Lon- 
don, March 7-16. ‘This firm also had on exhibition an 18-foot 
motor dinghey, built of mahogany, with close planking. No 
caulking was used anywhere. Besides this there were four en- 
gines on exhibition with two, three and four cylinders, ranging 
from 6 to 21 horsepower. 


TWo SEAMLESS STEEL LAUNCHES were exhibited at the Motor 
Boat Show in London, in March, by the Seamless Steel Boat 
Company, Ltd., Wakefield. One of these boats was 40 feet long, 
fitted with a steel hood, under which is a ladies’ cabin with two 
berths, after which is the main cabin. The boat was fitted with 
two fifteen horsepower Gardner motors and reversing gears. 
This boat is made with each side pressed into one and riveted to 
a T-bulb keel bar, and has been especially designed for cruising 
purposes. The other boat exhibited was 18 feet long and is 
suitable for use as a yacht dinghey. 


Vrrparsk I] was one of the well-known racing boats exhibited 
by John I. Thornycroft & Company, Ltd., Chiswick, at the Motor 
Boat Show, held in London last March. This boat is 25 feet in 
length, with a beam of 5 feet 6 inches and a draft of 18 inches. 
The hull is curved, built of mahogany, and the motor is a 6-brake 
horsepower Thornycroft engine. The speed of this boat is 7% 
to 8 miles per hour. The boat is the winner of the autocar cup 
for the most meritorious performance at the reliability trials of 
1906, and in the same trials won the gold medal in class A for 
boats not exceeding 75 rating. ‘his firm had on exhibition also 
a number of other boats, engines and accessories. 


EpIswAN LAMPS.—It is reported that as the result of tests 
made at the Westminster Electrical Testing Laboratory the 
“Royal Ediswan” lamp came out at the top of the list. Another 
series of tests has lately been carried out by the same authority 
with 16-candle power 200-volt lamps of nearly a dozen different 
makes, purchased without the knowledge of the makers. The 
“Royal Ediswan” lamps again showed the best efficiency. Start- 
ing at less than 3.3 watts per candle, they finished at slightly less 
than 4.0 watts per candle at the end of 500 hours, the average con- 
sumption being little more than 314 watts per candle for the 
whole period. The candle power of any of the lamps at the end 
of the test was within one-fourth candle power of the mean; that 
is within 8 percent of the rated candle power. This is the best 
result as regards candle power and economy in energy consump- 
tion. The average candle power throughout was well sustained 
and the whole of the lamps easily complied with the New Stan- 
dard Specification except in initial candle power, which was 
rather high. The total watts at start and finish were less than 60, 
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BLOW DURABLE 
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highest pressure 


State clearly on your packing orders Rainbow and be sure you get 
the genuine. Look for the trade mark, three rows of diamonds in 
black in each one of which occurs the word Rainbow. 


PEERLESS PISTON and 
VALVE ROD PACKING 


You can get from 12 to 18 months’ perfect service from Peerless 
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Piston and Walve Rod PacKing has many imitators, but 
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AMERICA, 


“Marine Boiler Deterioration, Its Causes and Effects,’ is the 
title of a book prepared with a view to assembling in concise 
form for the reference, and instruction of marine engineers, the 
opinions of the foremost authorities on the causes, effects and 
prevention of scale, grease and corrosion in marine boilers, ‘The 
book is sub-divided into three general chapters on scale, grease 
and corrosion, each of them being treated logically as to cause 
and origin, effects, and methods of prevention. ‘The opening 
chapter contains a brief explanation of the causes of increased 
damage to marine boilers by reason of the high pressures and 
heavy duty now generally required; the origin and composition 
of boiler scales are treated carefully, and the effects of scale 
on coal consumption, its evil influence in promoting overheating 
of sheets, tubes and flues are practically illustrated. ‘The enor- 
mous difficulty of removing scale by mechanical means from the 
modern types of boilers is well shown, and the methods of 
scale’ prevention as the only rational method of treating the 
subject is carefully illustrated, and the most practical cures are 
explained. The chapter on the presence of grease and oils in 
boilers is treated in a similar logical manner, and the interest 
of this chapter is enhanced by valuable data from some of the 
foremost authorities in the world. In the chapter on corrosion, 
both external corrosion and internal corrosion are treated in 
a very practical manner, and the various forms of pitting and 
corrosion are illustrated by drawings made from plates removed 
from actual boilers. A valuable feature of this book is the intro- 
duction of general data required in the marine engineer’s daily 
work, and also of general interest and for general information. 
Useful tables are included, such as the tables of bolts, nuts and 
pipe; the areas of circles for calculating horse powers and the 
steam tables. Many useful formulae in both English and Metric 
systems of measurement are included, data of the bunker space 
occupied by different kinds of coal; horsepower constants are 
briefly discussed, as likewise the pitch and slip of propellers, 
and data for calculating slip constants are also among the use- 
ful notes found in the book. Copies of Marine Boiler Deteriora- 
tion will be sent to all who mention INTERNATIONAL MARINE 
ENGINEERING, on application to the Bird- Archer Company, 90 
West street, New York city. 


No More Calendars Sent.—In our May issue we stated that the 
Baldt Anchor Company, manufacturers of the Baldt patent 
stockless anchor, Chester, Pa., would send to every reader men- 
tioning INTERNATIONAL MARINE ENGINEERING a free copy of its 
1907 calendar. ‘This was a mistake on our part and the Baldt 
Anchor Company writes us that its stock of calendars has long 
ago been entirely exhausted. 


Ball and roller bearings of all types are described in an illus- 
trated 44-page catalogue published by the Bantam Anti-friction 
Company, Bantam, Conn. ‘The “Warning to Infringers” in this 
catalogue states: “There are no valid patents owned by us or 
anyone else that control or interfere in any way with anything 
described or illustrated in this catalogue. Everything is free. 
You can make them yourselves if you choose, and no one can 
meddle, only we have been doing it for about nine years, are 
better equipped for making them, and can make them for less 
money than anyone else. We make nothing but ball bearings 
and roller bearings for our customers, who apply them to ma- 
chinery and vehicles as they desire. We use the best material 
we can purchase, and cater to the wants of manufacturers and 
users only.” Among the bearings illustrated and described in 
this catalogue of special interest to shipbuilders are converted 
steel collars with bronze cages for cranes, masts, etc., these 
are stated to be especially useful in a small space to carry a 
big load at not too great a speed; special thrust roller bearings, 
made to order of any size customers may wish; converted steel 
conic roll thrust bearings, self-contained, for use on high power 
launches and heavy machine tools; thrust ball bearings of every 
size with converted steel or tool steel collars, and bronze ball 
cages; thrust ball bearings intended for service while revolutions 
per minute are excessive; radial ring bearings for low, average 
and high pressure. Included in this catalogue is an article on 
the mechanical design of ball bearings and roller bearings writ- 
ten for the January issue of the Engineering Magazine by Mr. 
W. S. Rogers, the president and general manager of the Bantam 
Anti-Friction Company. The editorial comment on this paper 
stated that “No one will dispute the interest of Mr. Rogers’ sub- 
ject nor his close acquaintance with it.” A free copy of the cat- 
alogue will be sent to every reader mentioning INTERNATIONAL 
MarInE ENGINEERING, and should be in the hands of every 
user of ball and roller bearings. 
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Every engineer, boiler maker, contractor, shipbuilder, ship 
owner and naval architect should have in his hands a copy of 
the 550-page cloth bound catalogue issued by the James Reilly 
Repair and Supply Company, 229 West street, New York City. 
A free copy will be forwarded to all of our readers who will 
mention this magazine. The departments of this firm are general 
contracting; boiler shop; machine shop; forge and steam ham- 
mer; ship joining shop; coppersmithing; steam fitting; sheet iron 
shop; commissary brass foundry; brass finishing shop; gauge 
shop; electrical outfit; pneumatic dispatch tubes; engineering 
specialties; white metals; rubber goods and painting. ‘The firm 
has been in business since 1867, and this catalogue states that its 
machine shops at Jersey City and Philadelphia constitute the 
largest and most complete establishment of the kind in the world. 
In spite of the large size of this catalogue, the statement is made 
that it “enumerates but a part of our entire line of supplies. It is 
intended merely as a suggestion or intimation of the class and 
varieties of supplies carried in our stock or provided upon 
request.” 


Submarine Signal Bulletin, issued by the Submarine Signal 
Company, 88 Broad street, Boston, Mass., and 30 Charing Cross, 
London, $. W.: The Plymouth (England) Chamber of Com- 
merce has asked the Associated Chambers of Commerce of 
Great Britain to urge the universal adoption of submarine 
signaling, to be paid for by the national exchequer. ‘The new 
steamer Rotterdam, 24,000 tons, building by Messrs. Harland & 
Wolff, of Belfast, for the Holland-America Line, will be equip- 
ped with submarine signals. ‘The shipping Federation of Can- 
ada has made official request of the Dominion Government to 
establish submarine signals at 23 points in the St. Lawrence, 
the Bay of Fundy and on the Nova Scotia coast. ‘The North 
German Lloyd, the Hamburg-American and the Holland-Amer- 
ica Lines have approached the French Government with a re- 
quest that they equip the French harbors of call with submarine 
signals. Capt. W. D. Brent, of the Susquehanna Coal Co.’s tug 
Tacony, reports hearing Boston Light-vessel submarine bell 7 
miles, on March 11, in a snow-storm. The direction was good 
and he ran to the lightship by the bell. A “Notice to Mariners,” 
issued from the Hydrographic Office of the Admiralty, under 
date of March 8, intimates that it is intended by the Nether- 
lands Government to establish submarine fog-bells on the North 
Hinder, Schouwen Bank, Maas, Haaks, and Terschelling Bank 
Lightvessels.— Shipping Gazette, March 14. Capt. G. F. Coffin, 
of the Commercial Tow Boat Co.’s tug Dudley Pray, reports 
that he considers submarine signals a great aid to navigation, 
because on March 23, at 5 A. M., when approaching Cornfield 
Point lightship in fog he picked up the sound of the bell very 
distinctly; passed the lightship at 6:10, and carried the sound 
till 6:33; speed 5 knots. Lloyd’s Gazette of March 4 says: “The 
Red Star Liner Vaderland, of 12,018 tons, has happily made but 
a short stay on the Goodwins, where she was reported aground 
late last night. Such a casualty as this—and, indeed, other 
strandings which have occurred in these narrow waters during 
the recent foggy weather—would probably have been avoided 
were submarine bells employed on the lightships.in the locality.” 
Washington Associated Press dispatches, dated. March 20, say 
that Capt. Adolph Marix, U. S. N., who has charge of all the naval 
colliers, made a trip from Boston to Baltimore on the Merchants 
& Miners steamer Ontario to observe the working of submarine 
signaling. On the trip down the coast the Ontario exchanged 
tests with the lightships on Boston, Pollock Rip Shoals, Winter 
Quarter Shoals and Cape Charles stations, and it is stated that 
the practibility of the new safety device was fully demonstrated. 
Capt. Marix will embody the result of his observations in a 
report to the Navy Department. The Shipping List and Lloyd’s 
Gazette (Liverpool) of March I9, commenting on the annual 
report of the North German Lloyd Company, says: “The Com- 
pany has something to say about submarine bells, and an intima- 
tion is given that before long no fewer than four important 
points on the German coast will be provided with submarine sig- 
naling appartus. It is apposite to remark that if ever the useful- 
ness of this system was apparent a case was made for it by the 
wrecks in the English Channel reported yesterday. "The Suevic 
could hardly have got on the rocks had there been a submarine bell 
to warn her, and the same would probably have been the case 
with the Jebba. People may talk about this or that form of 
illuminant as being more especially suited to foggy weather, or 
of this or that explosive signal as being the best. But, when all 
is said and done, by far the simplest and most effective means 
of avoiding wreck is found in the submarine bell, which, in- 
different to gale or the density of the atmosphere, repeats in 
the silent waters its warning note to the ship which may be 
heading to destruction.” 
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This is obtained by plac- 
ing over the barrel, a thin, 
graduated sleeve, which 
carries the base or zero 
line, instead of having this 
line marked on the barrel 
itself. 
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THE WM. POWELL CO. 
Everything in the steam lino for the boiler and engine room 

CINCINNATI, OHIO, U.S. A. 
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RAPHITE 
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LUBRICANT 


This booklet is brimful of just such in- 
formation as you can use in your daily 
wotk. Modern methods of lubricating various kinds 
of machinery, little engine room “kinks” discovered 
by resourceful engineers—over 80 pages in all, 12 pages 


on marine lubrication. 


Write for FREE copy No. 75-C 
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HE Nicholson Automatic Ship Log is a radical departure from all other 
types of Logs. It has no trailing line outside, and is not connected with 
the Engine. but is builtin, and becomes a part of the Ship. : 

It performs four separate and distinct operations viz.: Keeps the time, 
shows at all times the speed in knots or miles per hour, counts the distance 
traveled, and records the same on a paper chart showing every variation in 
speed during the trip. The Log can be placed in the chart room, pilot 
house, or on the bridge or where most convenient. Send for catalogue. 


NICHOLSON SHIP LOG CO. 


CLEVELAND, OHIO, U.S. A. 
London office: HENRV HUGHES & SON, 59 Fenchurch St., EB. C. 
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Crane Specialties, such as valves, fittings and appliances for 
every purpose and all pressures, are the subject of a very com- 
plete 100-page illustrated catalogue published by Crane Com- 
pany, Chicago, Ill., which should be in the hands of every boiler 
maker, engineer and user of such appliances. A free copy will 
be sent to readers mentioning this magazine. 


Every user of steam pressure and vacuum gages, indicators 
and engineering instruments in general should have a copy of 
the handsome new catalogue issued by the Ashcroft Manufac- 
turing Company, 85 Liberty street, New York city. ‘This is a 
very fully illustrated cloth bound volume of 136 pages. The 
company states that since its establishment in 1851, it has been 
its constant aim to make goods of the highest class of workman- 
ship and materials only, so as to maintain its reputation for 
quality. This catalogue has a complete index, so that the en- 
gineer can-find listed the article he is looking for at a moment’s 
notice. The Ashcroft Manufacturing Company has recently 
made a large addition to its works, more than doubling its 
previous capacity and thus insuring its customers prompt deliy- 
ery of any class of goods under all conditions. The company 
received the Grand Prize at the World’s Fair, St. Louis, in 1904. 

New Booklet on Albany Grease. Adam Cook’s Sons, 313 West 
street, New York city, makers of Albany Grease, are sending 
to the trade a new booklet dealing with their product and 


bearing the title “Machinery Lubrication.” ‘This is a booklet 
that is more than a trade catalogue. It is full of interest- 
ing information about lubrication of machinery. Incidentally 


it tells the vital facts about lubricants and why the man- 
ufacturers claim that “Albany Grease” is more reliable in the 
reduction of friction to a minimum, getting thereby more power 
out of your engine or effective work out of your machinery, 
than any lubricant known. ‘The booklet is of convenient size 
for the pocket or file, and is illustrated by pen and ink drawings 
indicating various classes of machinery that extensively use 
“Albany Grease” as a lubricant. This includes everything from 
an “automobile to a battleship.’ ‘The cover of the booklet is 
very attractive, bearing the slogan, “Lighten your Machinery 
Loads with Albany Grease.” It also shows the familiar Albany 
Grease trademark as a prominent feature in colors. You can 
have this booklet free simply by writing for it. 


Every user of pneumatic tools and machinery of any descrip- 
tion should send for a free copy of catalogue No. 17, issued by 
the Chicago Pneumatic Tool Company, Fisher Building, Chica- 
go, Ill., which will be sent to all readers who mention this mag- 
azine. This is a very handsomely illustrated and printed volume 
of 192 pages, and lists the products of this corporation’s consti- 
tuent companies, which are as follows: Chicago Pneumatic 
Tool Company; Chicago, Ill; The Boyer Machine Company, 
Limited, Detroit, Mich.; The Moore Pneumatic Crane Plant, 
Cleveland, O.; The Franklin Air Compressor Company, Frank- 
lin, Pa.; The Standard Pneumatic Tool Company, Chicago, Ill; 
The Philadelphia Pneumatic Tool Company, and the Keller 
Pneumatic Tool Company, Philadelphia. ‘This company also has 
several foreign branches, the British house being the Consoli- 
dated Pneumatic Tool Company, Limited, 9 Bridge street, West- 
minster, S. W., London. ‘The catalogue states that Chicago 
Pneumatic Tools and appliances and their adaptability to a wide 
variety of work are so well known and understood throughout 
the world, that a synopsis of their history is unnecessary. The 
best recommendation of the company’s product is stated to be 
that all large manufacturing institutions and contractors en- 
gaged on work to which pneumatic tools and appliances are 
adaptable, use almost exclusively tools of this company’s manu- 
facture. 


AN EXCEPTIONAL, OPPORTUNITY for bright young men to 
enter the Government service, and obtain a good position 
for life, is afforded by the United States Treasury Depart- 
ment, which will, on June 18, hold an examination for 
the appointment of Cadet Engineers in the U. S. Revenue 


Cutter Service. ‘he examination will cover a period of 
four days, and is open to all young men between the ages 
of 21 and 25 years who have the necessary moral and pro- 
fessional qualifications. A circular containing informa- 
tion and requirements relative to the appointment of 
Cadet Engineers in the United States Revenue Cutter 
Service has been prepared by the Department, and a 
copy of the same will be forwarded to any one interested 
in this examination upon making application to the 
Honorable, The Secretary of the Treasury, Washington, 
1D, € 
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“A Study in Graphite with Tests,” by Professor W. F. M. 
Goss, Purdue University, is a booklet published by the Joseph 
Dixon Crucible Company, Jersey City, N. J. It gives in detail 
a series of tests of graphite made by Professor Goss which 
were not made with a view to finding points for or against 
graphite, but which were conducted in a spirit of scientific 
research. A free copy of this booklet will be sent to readers of 
the magazine upon request. 


“Rochester” automatic lubricators are described and illustrated 
in a handsomely printed 72-page catalogue issued by Greene, 
Tweed & Company, 109 Duane street, New York city. ‘This 
catalogue states that force feed lubrication is acknowledged 
universally to be the best known method of lubrication, but that 
it has been the company’s experience that unless the mechanism 
employed in the application of this principle is of a high class 
construction, it acquires only temporary success. ‘Khis com- 
pany’s lubricators are applied to many types of engines, pumps, 
machines, etc., and the catalogue describes and illustrates many 
such applications for steam, gas or air, and also for some types 
of bearings. Every reader of this magazine should send for a 
free copy of the catalogue. 


Economical Steam Production is the title of a catalogue issued 
by the Vulcan Soot Cleaner Company, Du Bois, Pa. ‘The cata- 
logue states that the economy of fuel in any power plant is meas- 
ured by the proportion of heat that can be transmitted through 
the tubes of the boiler into the water. The tubes are made thin 
and small for the purpose of securing this economy, but be- 
come covered with a heat insulating covering or lining of soot 
and ash. -Could these tubes be kept clean as new, the coal 
bill would be reduced from five to fifteen percent. ‘This saving 
in coal the Vulcan Soot Cleaner Company claims to bring about 
at a very low cost of operation. 


Brass and iron goods for steam, water and gas; brass and iron 
body valves and cocks; brass fittings; cast iron fittings; wrought 
iron pipe; malleable iron fittings; seamless drawn brass pipe; 
tools, etc., are illustrated and described in a handsomely printed 
cloth bound catalogue of 284 pages, published by the McNab & 
Harlin Manufacturing Company, 50 John street, New York City. 
This catalogue should be in the hands of every user of such 
goods. Steam pressures have increased from year to year, mak- 
ing it necessary to meet new requirements, and it has been this 
company’s aim to keep fully in touch with the demands of the 
trade. It has accordingly adapted its patterns and machinery to 
meet these demands. McNab & Harlin Manufacturing Company 
has enlarged its plant, and states that it has installed the most 
modern machinery with the idea of turning out its product with 
the least possible delay. The company carries a complete stock 
of all staple goods at its New York warehouse as well as at its 
factory at Paterson, N, J. 


The Thermit Welding Process, and what it offers to transporta- 
tion companies, is the subject of a handsomely illustrated pam- 
phlet, published by the Goldschmidt Thermit Company, 90 West 
street, New York city. One of the sections of this pamphlet is 
devoted to the subject of Thermit welding on steamships, and 
numerous instances are given of severe tests of this method of 
repairing. For instance, on the Clyde Steamship Company’s 
Apache in June, 1906, one year after a break in the stern frame 
was welded by the Thermit process, the propeller struck some 
submerged body, the shaft was badly bent so as to cause the 
wheel to revolve in an eccentric manner, one fluke striking the 
shoe. During a period of ten hours, running at half speed, the 
number of blows dealt upon the welded skeg by the propeller 
was about 45,000. At the end of ten hours the shaft was finally 
broken off and the propeller wheel lost. When the Apache was 
dry-docked, the weld was found to be in absolutely perfect con- 
dition, and had stood the enormous and unusual strain without 
showing any signs of detioration., 


What is so beautiful as a trim, 


graceful, white craft, standing out 
against the blue of sky and ocean? 


There is only one white pigment 
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will remain white under marine 


conditions. 
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“Fibrite,” “Durite”’ and “Kantlite”’ for steamboat panels and 
car headings are described and illustrated in folders distributed 
by Wendell & MacDuffie, 26 Cortlandt street, New York city, 
sole agents in the transportation field for the Indestructible 
Fibre Company. 

“A Well Ordered Shipping Department” is the title of Bulletin 
No. 44, published by the Robins Conveying Belt Company, 13 
Park Row Building, New York city. This folder illustrates an 
installation of Robins package conveyors in the shipping depart- 
ment of B. Altman & Company, New York city. 

A second edition of Instruction Book No. 5 has been issued 
by the Smooth-On Manufacturing Company, Jersey City, N. J., 
and a free copy will be sent to any reader mentioning this maga- 
zine. ‘This book tells a few of the many ways in which the differ- 
ent Smooth-On specialties have been used and results obtained. 
It is very interesting and should be in the hands of all ship- 
builders, engineers, boiler makers and other steam users. 

“The Weston Multimeter,” model 58, is the subject of Bulletin 
No. 6, issued by the Weston Electrical Instrument Company, 
Waverley Park, Newark, N. J. This multimeter is stated to be 
a new form of electrical measuring instrument possessing a 
wide range of usefulness in the measurment of electrical quan- 
tities. It is stated to be an instrument which will accurately 
serve the purposes of a direct current voltmeter, multi-voltimeter, 
ammeter, multi-ammeter, ohmmeter, ground detector and wheat- 
stone bridge. 
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Bakers’ Rotary Pressure Blowers are described in circulars is- 
sued by Baker Blower Engineering Company, Stanley street, 
Sheffield. Among the advantages claimed for these blowers are: 
economy, regular and steady blast, small power, fluid iron, 
fewness of parts, rapid adjustment, non-injury from dust, pro- 
tection from dampness, slow speed, absence of internal friction, 
definite quantity of air per revolution, and a great saving in 
belts. 


The 1907 Catalogue, issued by the Simms Manufacturing Com- 
pany, Ltd., Welbeck Works, Kimberley Road, Kilburn, London, 
N. W., states that fourteen years’ experience in marine motor 
construction is a record which the company thinks few firms 
can equal, and which is largely responsible for the perfection 
which Simms’ marine motors have attained. One of the best 
known launches on the Thames last year was the Rapide, which 
was fitted with a 30 H. P. Simms’ motor. This boat was in 
constant use during the whole season for coaching and umpiring 
purposes, and Simms & Company state that it was not once 
stopped for trouble of any kind. 


Machinery, Engineers’ Tools and Power Plants are described 
and illustrated in a I60-page catalogue issued by Thomas W. 
Ward, Ltd., Albion Works, Sheffield. A free copy of this most 
useful catalogue will be forwarded upon application to readers 
mentioning INTERNATIONAL, MARINE ENGINEERING. ‘This publica- 
tion has been compiled to meet the requirements of the com- 
pany’s patrons, and the exigency of a rapidly growing business 
in new machine tools, etc., a large assortment of which is always 
kept in stock, or progress, enabling the firm to give the utmost 
despatch in the execution of orders. Among the many tools 
and machines listed are bending and straightening machines; 
boilers; blowers and fans; boring machines; centering ma- 
chines; combined engines and boilers; cranes of many varieties; 
drilling machines; engines of every type, including gas engines, 
gas producers; gear cutters; grinding and sharpening machines; 
hammers, hand and power shears; lathes; milling machines; 
planing machines; plate bending rolls; pumps; punching ma- 
chines; radial drills; saws; separators; tubes and fittings; 
valves; winches and all kinds of woodworking machinery. 


“Original Vulcanized Fibre” is the subject of catalogues issued 
by Mosses & Mitchell, 68-71 Chiswell street, London, FE. C. 

Radial Drilling Machines are described and illustrated in a 
catalogue issued by Midgley & Sutcliffe, Richmond Road, 
Bradford. ‘The catalogue states that these machines have been 
reconstructed, and are made for up-to-date machine-shop work. 
Experience has given the company many points of advantage in 
detail. Stability and solid work, which are essential for high 
speed drilling, are stated to be the principal features of this 
firm’s machines. 

The Gardner reversing gear is described in an _ illustrated 
catalogue issued by L. Gardner & Sons, Limited, Barton Hall 
Engine Works, Patricroft, Manchester. Norris & Henty, 87 
Queen Victoria street, E. C., are the London representatives. 
The statement is made in this catalogue that the Gardner 
reversing gear, together with the company’s marine type oil en- 
gine, give a combination equal to, if not superior in maneuvering 
capability, to that of a good reversing steam engine. 

The “Eagle” combined steam trap drain cock and grit catcher 
is described and illustrated in a circular mailed by Dick’s Asbes- 
tos Company, 51 Fenchurch street, London, EF. C. The grit catch- 
ing part of the trap is arranged by the inner outlet tube extend- 
ing through the web into a chamber at the bottom of the trap, 
this tube having two inlet openings for the condensation to 
pass through, which are covered by a removable metal gauze 
sleeve enveloping the tube. The grit, or other matter, is depos- 
ited in said chamber and can be easily removed by unscrewing 
the hollow plug closing the bottom. A trap will be sent on 
approval to readers mentioning INTERNATIONAL, Marine ENcI- 
NEERING. 

“Eagle” mechanical packing for high-pressure steam, and tur- 
bines is described in an illustrated circular distributed by Dick’s 
Asbestos Company, 51 Fenchurch street, London, FE. C. This 
packing is constructed and arranged in rings of white metal 
presenting a continuous and smooth surface to the rod. ‘The 
corrugated spring diaphragms, which are cast into the metal 
rings, secure due elasticity and perfect adjustment, while the 
hard asbestos rings compressing the corrugated diaphragms 
and at the same time bearing on the beveled portion of the 
white metal rings, insure the mechanical packing always being 
closely fitted to the rod. ‘The circular states that this packing 
is easily fitted to existing stuffing boxes without necessitating 
any alterations. 
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Wailes Dove & Company, Newcastle-on-Tyne, are distributing 
folders illustrating and describing this company’s patent 
“Bitumastic’” Enamels, which are stated to be extremely valuable 
for the preservation of all iron and steel structures. 


A free catalogue of wire and hemp ropes of every description, 
and made for all purposes, will be sent to readers mentioning 
this magazine by R. Hood Haggie & Son, Limited, 17 Grace- 
church street, London, E. C. 

Radiators and condensers are described and illustrated in a 
catalogue published by the Lune Valley Engineering Company, 
Wheatfield street, Lancaster, manufacturers of launch and auto 
car boilers, engines, paraffine burners, etc. 


A free copy of a very completely illustrated catalogue of 
goods manufactured and supplied by Dick’s Asbestos Company 
and the Eagle Non-Conducting Cement Company, 51 Fenchurch 
street, London, E. C., will be sent to every reader of INTERNA- 
TIONAL MARINE ENGINEERING, upon request. 


A new design of 5-inch center self-acting, sliding, surfacing, 
boring and screw cutting lathe for treadle or power, is de- 
scribed in an illustrated catalogue published by Drummond 
Bros., Limited, machine tool makers, Ryde Hill, near Guilford, 
Surrey. 

Allen’s Steam Striker is described and illustrated in a pam- 
phlet issued by S. W. Allen, consulting engineer, Exchange 
Buildings, Cardiff, a free copy of which will be sent to every 
reader mentioning this magazine. [he statement is made that 
no smith’s shop should be without one of these strikers for 
each forge. 

The “Eagle” steam trap and drain cock for draining main 
steam pipes as well as valve casings, cylinders, coils, heating ap- 
paratus, jacketed pans, etc., at all pressures up to 170 pounds, 
will be sent upon approval to readers mentioning this magazine 
by the manufacturer, Dick’s Asbestos Company, 51 Fenchurch 
street, London, E. C. 

The “Albion” quarterly catalogue of machinery and stock will 
be sent free to all readers mentioning this magazine. ‘This 
catalogue is published by Thomas W. Ward, Limited, Albion 
Works, Savile street, Sheffield. Section 1 is devoted to new and 
second-hand machinery; section 2, to second-hand boilers, tanks, 
tubing, rails, etc. The catalogue comprises 230 pages and 
should be in the hands of all interested in such products. 


Fifteenthy Edition, Revised and Enlarged. Re-set throughout. With 708 Pages, 


profusely Illustrated. 21s, net. 
A MANUAL OF 


MARINE ENGINEERING. 


Comprising the Designing, Construction, and Working of Marine Machinery. 
By A. E. SEATON, M. inst. C.E., M.i. Mech. E., M.1.N.A. 
“The Student, Draughtsman, and Engineer will find this work the most 

valuable Handbook of Reference on the Marine Engineer now in existence.’— 

Marine Engineer. 


In Handsome Cloth, with 252 Illustrations. 15s. net. 


THE THEORY OF THE STEAM TURBINE. 


A Treatise on the Principles of Construction of the Steam Turbine, 
with Historical Notes on its Development. 


By ALEXANDER JUDE. 


“One of the latest text books published; it is also one of the best.”— 
Times Eng. Suppt. 


In large Crown 8vo. Handsome Cloth. Illustrated. 6s. net. 
LECTURES ON 


THE MARINE STEAM TURBINE. 
By Prof. J. HARVARD BILES, M.Inst.N.A. 
Professsor of Naval Architecture in Glasgow University. 


“Will be found of the utmost value to Marine Engineers and Naval 
Architects.” —Steamship. . 


In Royal 8vo. Handsome Cloth. Illustrated, %5s. 
THE STABILITY OF SHIPS. 


By Sir EDWARD REED, K.C.B., F.R.S., &c. 
‘* Sir Edward Reed’s ‘ Stability of Ships’ is invaluable.” —Steamship. 


BUSINESS NOTES. 


AMERICA 


THE Norton Company, Worcester, Mass. and Niagara Falls, 
N. Y., manufacturer of grinding wheels made of Alundum and 
other abrasive specialties, is to erect a large addition to its 
Worcester works. They will extend the building designated as 
Plant 2 about 200 feet in length by 111 feet in width, which will 
more than double the present capacity. ‘This will be fully equip- 
ped with kilns, mixing machines, shaving machines, etc., so as to 
permit of a large increase in output. 

Removayt Notice. Owing to great increase of business. ‘The 
Bird-Archer Company has moved its offices from 209 Wash- 
ington street to the new West Street Building, at 90 West street, 
New York. The sumptuously furnished offices of suite 15 on the 
12th floor of that building, will be the future headquarters of 
this company. For the present the warehouse at 209 Wash- 
ington street will be retained until completion of the new fac- 
tory and laboratories now building in Jersey City, for the 
manufacture of the well-known Bird-Archer boiler compounds. 

CLEVELAND AIR DRILLS, made by the Cleveland Pneumatic Tool 
Company, Cleveland, O., are stated by the manufacturer to con- 
tain fewer parts than any other four-cylinder drill in the market. 
The one piece, duplex rotating valve insures uniform piston 
action. The company makes this drill in five sizes reversible, 
and in five sizes non-reversible. The Cleveland company makes 
twenty styles and sizes of chipping hammers, and fifteen styles 
and sizes of riveting hammers, besides being the manufacturer 
of the well-known Bowes automatic hose coupling. 

AT THE ANNUAL, MEETING OF THE STOCKHOLDERS of the Joseph 
Dixon Crucible Company, Jersey City, N. J., the old board, con- 
sisting of Edward F. C. Young, John A. Walker, Edward L. 
Young, William Murray, George ‘I. Smith, Joseph D. Bedle and 
George E, Long, was unanimously re-elected. ‘The board of 
directors re-elected the former officers, namely E. F. C. Young, 
president; John A. Walker, vice-president and treasurer; George 
FE. Long, secretary. Judge Joseph D. Bedle was also re-elected as 
counsel. The stockholders present expressed themselves as 
thoroughly satisfied with the management of the company by its 
officers. Of the total number, 7,345 shares, there were rep- 
resented 6,460 shares. 


CHARLES GRIFFIN & CO., Ltd., Publishers, London, ENGLAND. 


STANDARD BOOKS ON MARINE ENGINEERING. 


Third Edition. Very fully Illustrated with Plates, numerous Diagrams and 


Figures in the Text. 18s. net. 
THE CONSTRUCTION AND MAINTENANCE OF 


STEEL SHIPS. 


A manual for Shipbuilders, Ship Superintendents, Students & Marine Engineers. 
By THOMAS WALTON, Naval Architect. 


“So thoroughly well written is every chapter in the book that it is difficult to 
select any of them as being worthy of exceptional praise.’—Engineer. 


NintH Epirion. Very fully Illustrated. 7s. 6d. 


KNOW YOUR OWN SHIP. 


The Chapters on Tonnage and Freeboard embody, in this. edition, the latest 
(1906) Board of Trade regulations on these subjects. 


By THOMAS WALTON. 
‘“All who go down to the sea in ships should make themselves acquainted 
with it.’—Shipping World. ! 


8s. 6d. 


NintTH EpiTion. Revised. Pocket size, leather. 
A POCKET BOOK OF 


MARINE ENGINEERING RULES & TABLES. 


By A. E. SEATON, M. Inst. C.E., M.J. Mech. E., M.I.N.A, 
and H. M. ROUNTHWAITE, M.I. Mech. E., M.i.N.A. 
‘“TuE Best Book oF ITS KIND. and the information is both up-to-date and 
reliable.” —Engineer. 


Firtu Epition. Large Crown 8vo, Illustrated. 6s. net. 


ENGINE-ROOM PRACTICE. 


By JOHN G. LIVERSIDGE, R.N., A.M. Inst. C.E. 
‘Will be found an indispensable help to the future ‘ chief’’’—Practical Engineer. 


*.* Send for List of ‘‘Griffin’s Nautical Series,” written mainly for sailors by sailors, 
and without which no sailor’s library is complete. 


CHARLES GRIFFIN & CO., Ltd., 12, Exeter Street, Strand, LONDON, W.C. 
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THE FREIGHT STEAMER Ocmulgee built by the Fore River 
Shipbuilding Campany, Quincy, Mass., for the Brunswick Steam- 
ship Company, left the works of the contractors April 4th for 
delivery at New York. ‘This is the fourth steamer delivered 
by the Fore River Shipbuilding Company for coastwise trade 
between New York and Brunswick, Ga. ‘There is one more 
steamer to be built and delivered of the same type. ‘The cap- 
tain of the Ocmulgee is C. W. Mason. 


Tur Hauck BurNER at THE Bato [Ron Works.—A letter 
written by the Bath Iron Works, Ltd., on May 29, 1906, states: 
“We are using this burner in our copper shop and also for 
annnealing armor plates. We also use it for many jobs in the 
boiler shop, and other places on such work as drawing up the 
joints near the scarf where the lap of the boiler plates joins 
the head. The burner is very satisfactory indeed, and because 
of its intense heat it can be applied exactly where wanted. We 
would not be without it.” This burner is made by the Oil 
Fuel Engine Company, 225 South street, New York. 


THE ALBERGER Pump Company, has been organized with of- 
fices at 95 Liberty street, New York city, to manufacture and 
sell centrifugal and turbine pumping machinery which the com- 
pany states embodies novel and important improvements. Ac- 
cording to the prospectus, this apparatus has been designed espe- 
cially to meet the demand for a higher class of work and more 
economical performance than has heretofore been attained. The 
company is prepared to build centrifugal and turbine pumps of 
all capacities and for operation against any head either steam 
power or electrically given. 


RECENT CONTRACTS SECURED by the Power Specialty Company, 
I1I Broadway, New York city, include those from the follow- 
ing concerns for installations in various well known types of 
water tube boilers, the total installations amounting to about 
25,000 horsepower: Newport News Shipbuilding & Dry Dock 
Company, Newport News, Va.; the West Virginia Pulp & 
Paper Company, Mechanicsville, N. Y., and Piedmont, W. 
Va.; Denver Gas & Electric Company; United States Naval 
Proving Ground, Indian Head, Md.; Virginia Fixture & Power 
Company, Richmond, Va.; Norfolk Navy Yard; Mineral Wells 
Electric System, Mineral Wells, Texas; also in about 9,009 
horsepower of water tube boilers for the Capitol Buildings at 
Washington. 


A MOVABLE CYLINDER COUPLING BOLT FORCER is made by the 
Watson-Stillman Company, 26 Cortlandt street, New York city. 
This tool is adapted to the requirements made necessary by the 
close proximity of a bulkhead to the small end of the bolts in the 
flanges of the shafts on board some of the United States naval 
vessels. ‘The ram is the stationary part of this tool, a semi- 
circular chuck at the end of the ram allowing the bolt head 
sufficient room for its movements. 


RozErts Bomkers.—The National Lead Company, New York 
city, will shortly equip its steam lighter National with a No. 
15 Roberts Safety Water Tube Boiler, made by the Roberts 
Safety Water Tube Boiler Company, 39 Cortlandt street, New 
York city. ‘This latter company will also equip the steam lighter 
Atlas owned by Captain C. H. Doyen of Portland, Me., with a 
pair of its No. 12 boilers. 


RouUND IRON SHEARS. Parties who have quantities of round 
iron rods and bolts to cut off to lengths should write to the 
Watson-Stillman Company, 26 Cortlandt street, New York, 
regarding these tools. “Do not hack the iron all round with 
a cold chisel, whack it over the anvil and then hammer the burr 
off both pieces, but use one of these shears, which, having the 
holes through castings and cutting knives made the size of the 
bar, cuts without making any burr, directly across the iron, 
and insuring that the piece will not be spread in shearing.” 


Tur CHicaco BRANCH of the Niles-Bement-Pond Company, 
t11 Broadway, New York city, has moved from 501 Monadnock 
Block to the company’s new offices on the sixth floor of the Com- 
mercial National Bank Building, Clark and Adams street. The 
Pratt & Whitney Company, has abandoned its show rooms and 
offices at 46 South Canal street, and has combined its machin- 
ery sales department with that of the Niles-Bement-Pond Com- 
pany. ‘The show room and stock room of Pratt & Whitney 
small tools, and the small tools sales department is located on 
the ground floor of the new Plamondon Building, Clinton and 
Monroe streets, where a complete line of Pratt & Whitney small 
tools and gages will be carried in stock. Mr. George F. Mills, 
who has for several years looked after the interests of these 
companies in the Chicago territory, will continue as manager of 
the Chicago offices. 
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Ne RUBE 


ER. TILING 


Particularly adapted for Court Houses, Banking Institutions, Church Aisles, Hospitals, 
Libraries, Business Offices, Restaurants, Vestibules, Elevators, Kitchens, 
Laundries, Pantries, Bathrooms, and for Steamships and 
floating property generally. 


NEW YORK BELTING AND PACRING CO. 


91 and 93 Chambers Street, NEW YORKA 


CHICAGO, ILL., 150 Lake Street 
ST. LOUIS, MO., 218-220 Chestnut Street 
PHILADELPHIA, PA.,118-120 North 8th Street 


SAN FRANCISCO, CAL., East 11th Street and 3d Avenue, Oakland 


BOSTON, 232 Summer Street 
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BALTIMORE, MD. 114 W. Baltimore Street 
BUFFALO, N. Y., 600 Prudential Building 
PITTSBURGH, PA., 913-915 Liberty Avenue 
SPOKANE, WASH., 163 S. Lincoln Street 
LONDON, E. C., ENGLAND, 58 Holborn Viaduct 
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THE OFFICE OF GEORGE P. HuzcHiINs, technical advertising, nae Prrrspur¢ oFricy of Joseph ‘I. Ryerson & Son, Chicago, 
has removed from 120 Liberty street, to 500 Fifth avenue, has been moved from the Farmers’ Bank Building, to 1072 
corner of Forty-second street, New York city. = 1073 Frick Annex Building. 


THE WELIN Quaprant Davir was approved by the Board of Tus New York crry orrick of Joseph ‘I. Ryerson & Son, 


Supervising Inspectors of Steam Vessels at its meeting in Jan- Chicago, IIl., has removed to Rooms 1611 and 1612 in the Arthur 
uary, and this fact is recordéd in the last edition of the Gen- ywatikabirarss 74 Broadway 
g, ay. 


eral Rules and Regulations published by the Department of Com- 


merce and iLalnere, Capt. A. P. Lundin, 17 Battery Place, New Mr. KELLy, manager of the Foreign Department of the Bird- 

York city, is the American manager for the Welin Quadrant | Archer Company, 90 West street, New York city, manufacturer 

Davit Company. of marine metallic boiler compound, has recently returned from 
THE AMERICAN SHIP WINDLASS Company, Providence, R. I, | an extended business trip to Cuba. 

has been making windlasses, capstans, towing machines, hoisting Removat, Norick.—The Norton Company and the Norton 


engines, sailing ship outfits, anchors, and ones auxiliary ma- Grinding Company, Worcester, Mass., have removed their 
chinery for ships for fifty years. This company’s catalogue | Chicago office to larger quarters at 48 South Canal street; tele- 
should be in the hands of all interested in auxiliary ship phone, Main-603. 

machinery. 

“THE QUICKER YOU DO YOUR DRILLING, reaming, tapping or 
grinding, the greater your profit.’ The Stow Flexible Shaft 
Company, Philadelphia, Pa., calls attention to this fact. Its 
flexible shaft is run by the General Electric Company’s motor, 


Mr. GARDNER Cornett, of Providence, R. I., has recently been 
elected Vice President of the American Steam Gauge & Valve 
Manufacturing Company, his office being located at the head- 
quarters of the company, 220 Camden street, Boston, Mass. 


and the company requests all interested to send for a free copy Tur New sikamer The Portland Company is building for the 
of its catalogue. Winter Harbor Company, Philadelphia, Pa., will be equipped 
WATERTIGHT TELEPHONES, designed especially to meet the re- eee +) Lan peal the Rovers eaicoe Water Tube 
quirements of marine service and wherever telephones are lo- ONO OLE) AD CORTES SuRSeE) NCW MOS GMs 
cated in exposed places, are manufactured by the Holtzer- Cabot THE StEaMsuip Columbia, built by the New York Shipbuild- 


Electric Company, Brookline, Mass. ‘This company’s systems | ing Company, Camden, N. J., for the Chesapeake Steamship Co., 
are installed throughout the United States battleships California, | has been built under the inspection of the American Bureau of 


South Dakota, Milwaukee, Indiana and Connecticut. Shipping, 66 Beaver street, New York City, for classification in 
THE Brrp-ArRCHER Company, 90 West street, New York city, | the Record of American and Foreign Shipping. 

is building new factories in Jersey City for the manufacture of CHARLES H. GLaAssEr, formerly mechanical engineer of the 

its boiler compound. ‘The entire laboratory staff and manu- | Camel Company, Chicago, has taken a position with the American 

facturing staff will Le located in this factory, which with the im- | Steam Gauge & Valve Manufacturing Company of Boston, and 


proved facilities planned will be one of the largest and most | will make his headquarters at the Chicago office. Mr. Glasser has 
completely equipped factories for feed water analysis and boiler | had many years’ experience in the mechanical field. 
compound manufacture in this country. Tue Nationat, Motor Boat SHow, under the auspices of the 


THE INbEsTRUCTIBLE Finer Company has appointed Wendell | National Association of Engine and Boat Manufacturers, 314 
& MacDuffie, 26 Cortlandt street, New York city, its sole selling | \fadison avenue, New York city, will hold its next meeting at 


agents for the United States in the marine and street and steam | the Grand Central Palace, Forty-third street and Lexington ave- 
railway field. This company’s fiber board is made up in different | je New York city, December 7 to 14 inclusive, 1907. ‘This 


grades of thickness, and is stated to be a light and durable | Show will be held independently of any other organization, and 


substitute for wood veneer. It will not blister, splinter or dete- | the executive committee has obtained the services of Mr. Chester 
riorate when subjected to moisture. The company’s catalogue, | 1. Campbell of Boston to manage it. 


No. 9, will be sent free on request. 


AJAX MANGANESE BRONZE 


The Fact that a contract for 600,C00 Ibs. of Ajax, Manganese Bronze has been 
7 placed with our Company by the United States Government—being the largest 
single contract ever placed—is no doubt. sufficient recommendation as to its 


quality, It is ‘guaranteed to exceed United States | ‘Government: specifications. 


| The best Bronze for Propeller’ Wheels, and Castings required to resist. great strains. Resists Corrosion. 


FHE AJAX METAL COMPANY, 
“PHILADELPHIA, PA. te BIRMINGHAM, ALA. 


Os 
J.& E. HALL Lta." 


CTABLISHED 1785) 
23, St. Swithin’s Lane, ae E.C., and Dartford Ironworks, Kent, England, 


Makers of CARBONICG ANHYDRIDE (CO.) 


REFRIGERATING MACHINERY 


AS SUPPLIED TO-— 


UNION CASTLE MAIL S. S. aco: (53 Repeat Installations) CHARGEURS REUNIS (22 Repeat Installations) 
HAMBURG AMERICAN LIN 53 93 ” TYSER LINE, Ltd. 13 39 9 
ELDER DEMPSTER & Sant e 46 39 8 HOULDER LINE, Ltd. 13 33 99 
ROYAL MAIL S. P. Co. 40 38 ” NIPPON YUSEN KAISHA 13 39 oT) 
P. & O. STEAM NAV. Co, 33 33 9 ELYDERS & TYFFES, Ltd. 13 39 99 
WHITE STAR LINE 33 3° ” CANADIAN PACIFIC Ry. 12 3 9 
A etc., etc. vA 
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MARINE SOCIETIES, 


AMERICA. 


AMERICAN SOCIETY OF NAVAL ENGINEERS. 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAI, ARCHITECTS AND MARINE ENGINEERS. 
12 West 31st Street, New York. 


NATIONAL ASSOCIATION OF ENGINE AND BOAT 
MANUFACTURERS. 
314 Madison Avenue, New York City. 


GREAT BRITAIN. 


INSTITUTION OF NAVAL ARCHITECTS. 
5 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND. : 
207 Bath Street, Glasgow. 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND- 
SHIPBUILDERS. 
St. Nicholas Building, Newcastle-on-Tyne. » 


INSTITUTE OF MARINE ENGINEERS, INCORP., 
58 Romford Road, Stratford, London, E. 


GERMANY. 


SCHIFFBAUTECHNISCHE GESELLSCHAFT. 
Technische Hochschule, Charlottenburg. 


MARINE ENGINEERS’ BENEFICIAL ASSOCIATION. 


NATIONAL OFFICERS. 


President—Wm. F. Yates, 21 State St., New York, Cit 
First Vice-President—Wm. J: Brady, Jr., 57 Mission 


al. 
Second Vice-Pres.—Joseph R. Blanchett, 209 Potomac Ave., Buffalo, N. Y. 
Third Vice-Pres.—Jos. i IaeGy Gey NL, AIA Slay, eee oe 
Secretary—George A. Grubb, 1318 Woifram St., Sta. L. V., Chicago, Ill. 
Treasurer—Albert IL. Jones, 289 Champlain St., Detroit, Mich. 


ADVISORY BOARD. 


Chairman—Wm. Sheffer, 428 N. Carey St., Baltimore, Md. 


Secretary—W. D. Blaicher, 10 Exchange St., Buffalo, N. Y. 
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SALPIETRO’S 
VEGETABLE BOILER 
DISINCRUSTATOR. 


(Beware of colorable imitations.) 


Cleanses thoroughly all kinds of Steam Boilers 
of incrustations of whatever thickness. 


Prevents any new formation of incrustations 
on the sides of Boiler and Tubes. 


Guaranteed to be free from acids and caustic 
alkalies and Non-Poisonous. 


“SPECIAL BRAND” 
For AVOIDING CORROSIONS caused by acidu- 
lated water and for MARINE BOILERS 
working with SURFACE CONDENSERS. 


FOR FULL PARTICULARS APPLY TO 


GEBRUDER BAUER & C° 


38, Trinity Square, Tower Hill, 
LONDON, E 
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Prism -Brnocuars. The progress in the manufacture of 
optical. .glass, which led.to the production of glass of much 
higher refractive index than could be made formerly has been 
utilized also in the construction of field and marine glasses. 
The efficiency of a marine glass does not so much depend upon 
its magnifying power as upon its illumination and definition. 
An object to be seen, need be magnified only sufficiently to sub- 
tend an angle which the eye can appreciate, but it becomes 
plainly visible only when it is well illuminated. As the illumination 
is inversily proportional to the magnification, the power of the 
glass should be within such limits that there is light enough to 
illuminate the image on dark days. In the manufacture of field 
glasses the highest degree of illumination and definition is af- 
forded by the use of the prism. "To meet the needs of the 
mariner or yachtsman, who requires that a glass have a high de- 
gree of illumination and definition and also be light and com- 
pact, Keutfel & Esser Co., 127 Fulton street, New York city, has 
recently placed on the market a new form of prism binocular. 
These prism binoculars represent the latest progress in optics 
and have many important advantages over the older form of 
construction, both optically and mechanically. Their brilliancy 
of image is said to be unapproached by any other binocular 
and the clumsy shape of the usual prism glass has been entirely 
overcome. ‘The prism is totally reflecting, with no cemented or 
silvered surfaces, and there is only one prism in each tube, 
making a relative displacement impossible. The axes of the 
eyepiece, prism and objective are in the same line, making 
lateral displacement of the rays impossible and producing a 
larger field of view, increased brilliancy of definition and flat- 
ness of field extending up to the edge of the image. The stereo- 
scopic effect is remarkable also at long range. The body is 
aluminum alloy, and in one piece, therefore the extra top and 
bottom plates are not required. The usual leather covering is 
replaced by a moisture-proof enamel coating with a grain like 
morocco leather. ‘The focusing is done by a thumb screw on the 
central pillar and the jointed tubes are adjustable for from 2.3 
inches to 3 inches interpupilary distance. The right ocular can 
be separately focused to compensate for the usual difference be- 
tween the eyes, so as to bring the object into exactly the same 
focus for both eyes. The prisms and other parts can be easily 
removed for cleaning. The prism binoculars are made in seven 
varieties differing in size, magnifying power, size of object glass, 
extent of field and relative brightness. 


BUSINESS NOTES. 


GREAT BRITAIN. 


STANDARD BOOKS ON MARINE ENGINEERING are advertised on 
page 10 of this issue by Charles Griffin & Company, Ltd., 12 
Exeter street, Strand, London, W. C. Engineers interested in 
the subject of the marine steam turbine will find two of the 
latest books on the subject listed in this advertisement. 

INDENTS FOR MACHINES, TOOLS, metal goods, steamship, tram- 
way, electrical and other supplies are executed on small commis- 
sion against remittance by Messrs, Bromhead & Company, 33 
Cannon street, London, licensed and registered patent agents 
and arbitrators for metals and machinery to the London Chamber 
of Arbitration. 

CARBON DIOXIDE REFRIGERATING MACHINERY for steamships of 
all kinds, also crank, tunnel and propeller shafts, pistons and 
connecting rods, rough, turned or finished, are made by Bur- 
meister & Wain, Ltd., shipbuilders and engineers, 12 Coleman 


street, London, C. Our readers who will mention this 
magazine will receive circulars and descriptive matter free 
of charge. 


Tazz PuospHor Bronze Company, Limited, 87 Sumner street, 
Southwark, London, S. E., states that it is the sole maker 
of the following alloys: Phosphor Bronze, “Cog Wheel Brand” 
and “Vulcan Brand;” ingots, castings, plates, strip, bars, etc. 
Phosphor Tin and Phosphor Copper, “Cog Wheel Brand;” 
and the following white anti-friction metals: Plastic White 
Metal, Babbitt’s Metal; “Phosphor” White Lining Metal, “White 
Ant” Metal, No. 1. .Full particulars will be sent to readers men- 
tioning this magazine. 

THE ELECTRIC DRILLING MACHINES, manufactured by the Light 
Electric Motor Company, Ltd. Ilford, Essex, can be supplied 
for any voltage up to 250, either direct or alternating cur- 
rent, ‘They are guaranteed against structural defects for twelve 
months. ‘The half-inch machine with screw feed is 11% inches 
long and weighs 15 pounds. The 1%-inch machine with auto- 
matic feed and side boring attachment is 18%4 inches long and 
weighs 36 pounds. The same machine with automatic feed, but 
without side boring attachment, weighs 33 pounds. Circulars and 
full particulars will be sent to readers mentioning this magazine. 
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RAINBOW PACHING 


CAN'T 


BLOW DURABLE 
RAINBOW EFFECTIVE 
OUT ECONOMICAL 

Will hold the 


RELIABLE 
highest pressure 


State clearly on your packing orders Rainbow and be sure you get 
the genuine. Look for the trade mark, three rows of diamonds in 
black in each one of which occurs the word Rainbow. 


PEERLESS PISTON and 
VALVE ROD PACKING 


You can get from 12 to 18 months’ perfect service from Peerless 
PacKing. For high or low pressure steam the Peerless is head 
and shoulders above all other packings. The celebrated Peerless 
Piston and Walve Rod PacKing has many imitators, but 
no competitors. Don’t wait. Order a box today. 


Manufactured, Patented and Copyrighted Exclusively by 


Peerless Rubber Manufacturing Co. 
16 Warren Street, New York 


Detroit, Mich.—16-24 Woodward Ave. Kansas City, Mo.—1221-1223 Union Ave. Vancouver, B. C.—Carral & Alexander Sts. 
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Denver, Col.—1621-1639 17th St. Los Angeles, Cal.—115 South Los Angeles St. 


Sole European Depot—Anglo-American Rub- 
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Paris, France—76 Ave. de la Republique. tile Building. Sydney, Australia—270 George St. 
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TRADE PUBLICATIONS. 


AMERICA, 


Coal handling machinery for coaling stations, shipyards, boiler 
rooms, ete., is the subject of a very complete 64-page catalogue, 
No. 072, issued by C. W. Hunt Company, West New Brighton, 
N, Y. Any one interested in this class of machinery should send 
for a copy of this catalogue which will be sent free to readers 
mentioning this magazine. 


Centrifugal pumps for water works and titisprestaee fire ser- 
vice are described and illustrated in a 40-page catalogue issued 
by R. D. Wood & Company, 406 Chestnut street, Philadelphia, 
Pa. This catalogue states that facts and figures not hitherto 


available to the general public are published, which are of great . 


interest to users of any sort of pumping machinery. 


A free copy of Zevy’s “Engineers’ Contract Book” will be sent 
to anyone of our readers mentioning this magazine, upon applica- 
tion to the Goheen Manufacturing Company, Canton, Ohio, and 
Dockhouse, Billiter street, London, FE. C. ‘This book contains 
contract forms and other blanks for pumping machinery, boilers, 
water pipe and special castings, power station buildings, cars and 
car equipment, electric light and power equipment, etc., together 
with forms of paint specifications calling for the use of various 
forms of paint made by the Goheen Manufacturing Company, for 
the protection of steel railroad and highway bridges, and other 
metal structural work of all kinds, from rust and corrosion. 


“Chicago Giant” rock drills and kindred appliances are the sub- 
ject of a booklet distributed among the trade by the Chicago 
Pneumatic Tool Company, Fisher Building, Chicago, Ill. ‘This 
booklet is printed in colors, and contains 96 pages of matter refer- 
ring to rock drills. The text is well written and fully explana- 
tory, and the booklet contains numerous half-tone engravings 
illustrating the “Chicago Giant” rock drills, together with views 
of parts. There are several pages devoted to rock drill steels, 
and -an interesting description of the method of lubrication used 
in the “Chicago Giant.” Several pages are devoted to Franklin 
air compressors, another of the company’s products, followed by 
illustrations and descriptions of the “Baby Giant” or “One Man” 
rock drills, and scenes at work. Copies will be forwarded free 
upon request to any of our readers who will mention this maga- 
zine. 


Manufacturers 
of Every 
Description of 


DIVING APPARATUS 


For Naval, Harbour, Dock, 
Salvage Works, Pearl and 
Sponge Fisheries. - - - 


PATENT SUBMARINE TELEPHONES, 
ELECTRIC LAMPS, etc., etc. 


Cables.—‘‘ HEINDIG, LONDON.’’ 
Codes.—A.B.C. 4th & 5th Editions. 
Telephone—1998 HOP. 
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Electric propeller fans are described and illustrated in Bulletin 
No. 146 of the Engineering Series published by the B. F. Sturte- 
vant Company, Hyde Park, Mass. 

Cutters are described and illustrated by the usual handsome 
half-tones used by this company, in a folder issued by the Brown 
& Sharpe Manufacturing Company, Providence, R. I. The com- 
pany states that these cutters are made to meet the demands of 
commercial milling, and that they are the result of an experience 
of forty-five years in their use and manufacture. The company 
makes 36 varieties and 3,700 sizes, so that it would seem that the 
most exacting requirements could easily be met through the use 
of this company’s tools. 

Oil and grease cups are described and ileetraredi in a catalogue, 
mailed by the D. T. Williams Valve Company, Cincinnati, Ohio. 
The prospectus states that in presenting this booklet to the trade 
the company feels confident that the variety of oil and grease 
cups mentioned will meet the requirements of any service, and 
that no difficulty will be experienced in finding a cup of the re- 
quired design. ‘Those interested should send for a free copy of 
this pamphlet. 

The fifteenth annual report of the General Electric Company, 
Schenectady, N. Y., has just been issued in book form. ‘The 
profits of the company for the year ending January 31, 1907, were 
$8,427,842.68. The company paid in dividends during the year 
$4,344,342, and, after writing off patents, franchises and good- 
will account, which, on January 31, 1897, stood on the books of 
the company at $8,000,c00, the total carried to the surplus ac- 
count was $3,083,501.68, the total surplus January 31, 1907, being 
$15,110,796.77. The increase in shipments for the year amounted 
to about 40 percent. 

Small tools are described in a very complete illustrated cata- 
logue of 216 pages, just issued by Pratt & Whitney Company, 111 
Boadway: New York City. This catalogue should be in the 
hands of all users of small tools, and a free copy will be sent 
to every one of our readers who mentions this magazine. Among 
the many varieties of tools illustrated and described in this cata- 
logue, are taps and dies; die stock sets for bolt and pipe threading ; 
milling cutters; slitting saws; Renshaw ratchet drills; lathe tools; 
twist drills; boiler punches; reamers; taper pins; also special 
tools of many descriptions made to order. 
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“Alundum, the Latest and Best Abrasive,” is described in an 
interesting pamphlet, issued by Norton Company, Worcester, Mass., 
a free copy of which will be sent to any reader mentioning this 
magazine, and which should be in the hands of every user of grind- 
ing machines of any nature.. We quote from the pamphlet: “No 
more remarkable advance in mechanical lines has taken place in 
modern times than the development of grinding. ‘The field of the 
old grindstone was limited, and the sharpening of edged tools 
was almost its only use. ‘he introduction of the emery-wheel, 
however, made grinding a very important operation. ‘The emery- 
wheel has not only rapidly replaced the grindstone, but in many 
operations the work of the cold-chisel, the lathe-tool, the file, and 
other steel-cutting tools is now done more efficiently by grinding. 
Before the invention of the electric furnace, artificial abrasives 
suitable for grinding-wheels were unknown. Wheel manufactur- 
ers necessarily depended upon natural products—chiefly corundum 
and emery. As emery occurs in considerable quantities in vari- 
ous parts of the world, it came to be recognized and used as the 
chief raw material for grinding-wheels and other products em- 
ployed in grinding metals. On this account the modern grinding- 
wheel made of any abrasive is popularly known as the emery- 
wheel. The Norton Company, in the constant aim to develop 
more efficient grinding-wheels and materials, has during the past 
few years been operating an electric furnace plant at Niagara 
Falls, N. Y., in which has been developed and brought out a su- 
perior abrasive—Alundum. ‘The invention of Alundum is the lat- 
est of the important electro-chemical inventions, which, during 
the past few years, have attracted so much attention and made 
Niagara Falls the center of electro-chemical industry in the 
United States. The introduction of Alundum in the field of 
grinding has been remarkably successful and rapid. The requi- 
sites sought for and attained in this abrasive are extreme hard- 
ness and sharpness, combined with uniformity and proper temper. 
So successful has been its development that Alundum has be- 
come known as the standard of high quality and uniformity as an 
abrasive. The process of making Alundum consists in taking the 
purest amorphous oxide of aluminum found in nature, and known 
as the mineral Bauxite, purifying and melting it in immense elec- 
tric furnaces, the power for which is furnished by the Falls of 
Niagara. Upon cooling, this molten fluid solidifies and crystal- 
lizes in solid ingots of Alundum of great purity and uniformity 
throughout. Bauxite, the raw material from which Alundum is 
made, is the purest naturally-occurring amorphous oxide of alum- 
inum known. This mineral was originally found at Baux, France, 
from which it derives its name, but purer forms are now obtain- 
able in the United States. The best quality only is used in the 
manufacture of Alundum, and in its preparation practically all 
impurities are removed. ‘The high grades of Bauxite used are of 
rare occurrence. The Norton Company, however, owns its own 
mines from which the purest grade is obtained. ‘The Bauxite is 
heated in large preliminary heating furnaces to drive off the com- 
bined water, and is then melted directly in electric furnaces of 
special design. Bauxite was considered infusible until the inven- 
tion of this process, no heat of combustion being able to melt it, 
the electric are only being equal to this test. ‘The temperature, 
at which the furnace charge melts in one homogeneous mass, is 
above the limit by which temperatures are measured by any 
means known to science, and is variously estimated between 6,000 
and 7,000 degrees Fahrenheit. ‘The operation of these furnaces 
and the composition of the molten bath is under the control of 
the furnace operative. Exact quality and uniformity, which is so 
important in steel manufacture, is fully as important in the manu- 
facture of Alundum. The highest grades of steel are now being 
made in electric furnaces similar in design to the Alundum fur- 
nace, because impurities can be removed at the high temperatures 
obtained by the electric arc, and the quality of the molten bath 
uniformly maintained. In the Alundum furnace both the purity and 
uniformity of the Alundum is assured. Each step in the process is 
under the close supervision of expert chemists, who are con- 
stantly directing and following the work by careful analyses in 
Norton Company’s chemical laboratory. ‘The process of manu- 
facturing Alundum is patented, being thoroughly protected by 
United States and Foreign patents, both in process and apparatus. 
These patents are owned and controlled by the Norton Company 
exclusively. Pure crystalline corundum, represented by the best 
sapphire or ruby, has always been the standard for No. 9 in the 
scale of hardness. This is readily scratched by Alundum; in fact, 
Alundum powder is used for cutting and drilling rubies and sap- 
phires for watch jewels, etc. After numerous careful tests, com- 
paring Alundum grains with other abrasive grains, including the 
diamond, Alundum is found to exceed 9% in the scale of hard- 
ness where the diamond is 10. By temper is meant its strength 
of grain and the character of its fracture under grinding pressure. 
An Alundum grain is remarkably tough and will stand more 
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house, or on the bridge or where most convenient. Send for catalogue. 
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crushing pressure before breaking than any other abrasive grain, 
but when it does break it breaks with a sharp, crisp fracture, 
giving a fresh, keen-cutting edge. ‘This is a most important qual- 
ity in an abrasive. Uniformity is also one of the most important 
requisites in an abrasive. ‘The ability to duplicate a grinding- 
wheel is essential to efficient results from its use. In grinding- 
wheels the abrasive grain of a given size is bonded together 
to produce a certain grade or temper for a certain kind of 
work. This means that the bond which holds the grains to- 
gether must be harder or softer according to the particular 
work required of the wheel. Different grades are required for 
different materials to be ground; cast iron, steel, brass, glass, 
bone, leather, wood and other substances demand wheels of 
special grade which must be duplicated: to make the grinding 
operation continuously efficient. It is for this most important rea- 
son that great stress is placed on evenness in quality of the abra- 
sive itself. Grades cannot be duplicated accurately without hav- 
ing a known and dependable factor in the uniformity of the 
material composing the wheel; and this requisite is to the highest 
degree found in Alundum. Alundum and the process of making 
it were awarded the grand prize at the St. Louis Exposition. The 
individuals responsible for its invention and development were 
honored with diplomas and medals for their part in this most 
notable, practical invention.” 

A free copy of the Monthly Stock List of boilers, engines, dyna- 
mos, motors and machinery will be sent to readers who will men- 
tion this magazine, by Wickes Bros., Saginaw, Mich. 

Reflex water gages and other specialties for marine and station- 
ary boilers, locomotives and automobiles, are made by the Jergu- 
son Manufacturing Company, Pope Building, Boston, Mass. 
Readers of this magazine should write this company asking for 
catalogues and other descriptive matter. 

Micrometers, English and metric, are one of the specialties made 
by L. S. Starrett Company, Athol, Mass., makers of fine mechan- 
ical tools of all kinds. Our readers interested in such tools 
should send for a free catalogue, No. 17-L, issued by this com- 
pany. 

A free copy of the Monthly Stock List, issued by the Bourne- 
Fuller Company, Cleveland, Ohio, will be sent to all readers men- 
tioning this magazine. Every user of iron, steel, pig iron, and 
coke in any form, should have a copy of this list. ‘This company 
makes a specialty of “Climax” rivets for boilers, bridges, ships, 
etc., which it states are made from selected stock and are fully 
guaranteed. Close mill connections enable the company to fur- 
nish stock direct from the mills when desired. 


“Why Waste Coal?” is the title of a folder distributed by the 
Sarco Fuel Saving & Engineering Company, 90 West street, New 
York City. Following is an extract from a letter recently re- 
ceived by this company: “We thought we knew a thing or two 
about combustion and furnace economy before we got your re- 
corder, but now we are free to say that our anger, at ourselves, 
as we think of all the coal we have thrown away in the past, is 
simply beyond expressing in decent English.” 

Crane specialties, such as valves, fittings and appliances for 
every purpose and all pressures, are described in a very complete 
98-page catalogue, issued by Crane Company, Chicago, Ill. In 
spite of the size of this volume the statement is made that it is 
presented merely as an introduction to briefly review and illus- 
trate some of the company’s more important lines of valves. fit- 
tings and special appliances. The company states that it manu- 
factures more than ten thousand articles in the line of valves, 
fittings and specialties for use with steam, water, gas, oil, etc. A 
free copy of this booklet will be forwarded to all readers who 
mention this magazine. 
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FOR SALE 


THE OLD ESTABLISHED BUSINESS of J. H. Paine & Son, 
builders of marine engines, machinery and propeller 
wheels. Prefer to sell all complete, but will sell pro- 
peller patterns, engine drawings and patterns or machin- 
ery and tools separate. J. H. Paine & Son, Noank, Conn. 


Eastern Agents: BARRETT & LAWRENCE, 662 Bullitt Bldg., Philadel p trie, Pe | 
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TRADE PUBLICATIONS. 


GREAT BRITAIN 


Petrol motors, reversing propellers and complete marine equip- 
ment ready to install in hulls from 12 to 25 feet, designed and 
manufactured by J. Smart & Brown, Erith, Kent, are described 
in circulars this firm is distributing. , : : 

; raceful, white craft, standing ou 

Grab transporters are described and handsomely illustrated in 8 ’ ‘ 2 g t 
a supplement to the general catalogue issued by the Temperley against the blue of sky and ocean? 
Transporter Company, consulting engineers and naval architects, ; 

72 Bishopsgate Street Within, London, F.C. Since the publication i - ; 
of its last general catalogue, this company has introduced in its trans- There 1S only one white pig ment 


porters several important improvements, and has also brought out 

a new type especially adapted to the rapid handling of material —OXIDE OF ZINC — that 
in bulk by means of grabs. ‘These new transporters are designed . 0 . . 

in various forms capable of handling from 50 to 200 tons per will remain white under marine 
hour. Apart from the improved structural design of these new 5.5 

machines, the principal feature is stated to be the special and conditions. 

simple form, and the high efficiency, by means of which the opera- 
tions of hoisting or lowering, and that of transporting may be 
carried on separately or together, without either operation in any e 

way influencing or interfering with the other. The load may The New Jersey Zinc Co. 
thus be carried along the shortest trajectory from the point 
where it is picked up, to that where it is delivered, thereby effect- Zl BROADWAY NEW YORK 
ing a considerable saving of time. ‘The operation of the plant is 
stated to be extremely simple and to be easily controlled at a high 
rate of duty by one man. 


“King” boats and “King” engines are the subject of catalogues “The Paint Question” 
issued by_J. King & Co., 119-125 Three Colt street, Limehouse, “Paint: How, Why and When” 
London, E., and Burnham-on-Crouch. ‘The catalogue states that zhang } ss 
the best recommendation this firm can offer is the fact that it has Paints in Architecture 
been established since 1826, and that it was among the pioneer ““Specifications for Architects” 
firms in the introduction of marine motors, and since their incep- ‘‘French Government Decrees” 
tion, has closely studied the market and its requirements, so that it 
is in position to offer the best and most suitable goods. ‘This 
firm is contractor to the Admiralty, the Crown Agents, the Lon- We do not grind zinc in oil. Lists of manufacturers of 
don County Council, the Thames Conservancy, the Port of London 
Sanitary Authority, Messrs. Thornycroft, Atlantic ‘Transport 
Company, Shaw, Savill & Albion Company, and New Zealand 
Shipping Co. The company sends its goods to all parts of the 
United ~- Kingdom, France, Germany, Denmark, Spain, Portugal, 
Egypt, Sierra Leone, Cape Colony, Uganda, West Indies, South 
America, Australia, New Zealand, Borneo and India. ‘The great- 
est attention is also paid to the design and construction of “King” The “Incanto” system of acetylene gas lighting is described 
launches, and the company states that in the combination of light- | and illustrated in the sixth edition of a catalogue Teerredd by Thorn 
ness and strength it has produced boats unrivaled for easy work- | & }foddle Acetylene Company, Ltd., 151 Victoria street, West- 
ing. minster, S. W. One of the instances given in this catalogue of 

An Automatic “Wave Subduer,” for spreading oil on the sea in } the use of acetylene gas on board ship is that of the steam yacht 
stormy weather is described and illustrated in circulars published | Nykr, owned by EF. Campbell Muir, Esq. A letter from Mr. Muir 
by Loveridge, Ltd., Docks, Cardiff. Many instances are men- | is quoted, in which he says in part: “Although my yacht has done 
tioned in which this device has been found of great value to | 3,800 miles this season, the gas has never once failed. It could 
steamers equipped with it, and a long list of such vessels is | not have worked better. Your standard type yacht generator 
given. Captain J. R. Durant, of the steamship Knight Comman- |} does perfectly for sea work when the boat is rolling in a rough 
der, plying between London and Baltimore, states: “One reason | sea.” ‘The company states that all the statements and data con- 
why the steamer Knight Commander has carried her cattle safely | tained in the catalogue are the result of actual experience; that 
for the past fourteen months from Baltimore to London without | the company’s business is entirely confined to the acetylene in- 
any loss, is because she is fitted with Captain C. C. Couves’ wave- | dustry; and that it is accordingly vital that its productions should 
subduer for distributing oil on the sea in stormy weather. I can | be the best possible to be made. A copy of a letter is also printed 
strongly recommend this inexpensive and ingenious contrivance | from Professor Vivian B. Lewes, Gas Examiner to the Corpora- 
to all steamers for over-sea towing, as it is simply invaluable. | tion of the City of London, and a recognized authority upon 
Some time ago I towed a steamer with a broken shaft 360 miles | acetylene. ‘This certificate states that as a result of tests made, 
to the northwest into Halifax harbor, when I] fully proved the | the professor certifies that the generators tested worked auto- 
value of the Couves’ wave-subduer.’ Another instance, showing | matically in a perfectly satisfactory manner without any sign of 
the value of this device, was when the London steamer Sandfield | overheating, while the yield of gas was from 95 to 99 percent of 
was recently enabled in the Bay of Biscay, in a very heavy sea, to | that possible to be obtained from the carbide used, and it was 
approach so close to the disabled London steamer Fenchurch that | delivered to the generators well washed and cooled. There was 
hawsers could be passed and made fast, so that the Fenchurch | a constant pressure at the burners of 3 inches, and the gas press- 
was taken in tow and brought safely to Plymouth. ure in other parts of the generator did not exceed I1 inches. 
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Ailsa Craig Motors are described and illustrated in a catalogue 
issued by the Ailsa Craig Motor Company, Strand-on-the-Green, 
Chiswick, London, W. ‘This catalogue states that the first feature 
you notice in all Ailsa Craig motors is that the crank shaft is set 
in advance of the cylinder axis, this arrangement being the out- 
come of careful mathematical calculation and a series of practical 
experiments carried out with the utmost care; the advantage be- 
ing that during the maximum effort of the working stroke the 
connecting rod is practically vertical and parallel with the sides 
of the cylinder, thus giving a direct thrust from the piston to the 
crank shaft without side thrust on the cylinder walls. The effect 
of this is seen in the power, flexibility and smooth and silent run- 
ning of the engines. A mechanical advantage is also obtained at 
the end of the compression stroke. Many other advantages are 
claimed for this company’s motors which are of the four-cycle 


type. 


Portable steam pumps are described and illustrated in a very 
complete 70-page catalogue published by Merryweather & Sons, 
Ltd., Greenwich Road, London, S. E. These steam pumps are 
stated to be especially suitable for use on docks, harbors, etc., for 
the protection of shipping and waterside property against fire, and 
for salvage purposes. ‘The light weight of the pump (6% cwt.), 
allows it to be readily placed in a boat and taken out to a vessel 
when required. ‘These pumps, so the catalogue states, recently 
proved their usefulness by saving an ironclad of a foreign navy 
from sinking at her moorings in port. . The fleet was at anchor 
in the harbor and one large vessel was being cleared out. By 
some accident the sea cock was left open, and before the mistake 
was discovered over 600 tons of water had got into the, hold. 
The open cock was covered and could not be closed, and the iron- 
clad was sinking lower in the water every minute. The admiral 
was immediately informed of the danger, and by his instructions 
every vessel having a Merryweather “Valiant” steam pump was 
signalled to send it to the sinking vessel. ‘This was done, and in 
a few minutes half a dozen of these pumps were pumping at full 
speed. They soon gained on the water and enabled the sea cock 
to be closed. Of the many illustrations in this catalogue, one 
shows pile driving with the water jet by means of Merryweather’s 
plant at Blackpool. A free copy of this catalogue will be sent to 
readers mentioning this magazine, and one should be in the hands 
of every person interested in the subject. 
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Boiler and pipe coverings, oils, etc., are the subject of a cata- 
logue distributed by Matthew Keenan & Company, Ltd., Trede- 
gar Road, Bow, London, E. This catalogue states that one of 
the problems always present with users of steam is economy in 
fuel; that the accepted method of covering both boilers and 
steam pipes with a non-conducting material is no doubt the best 
answer, but only in so far as the material is efficient and lasting. 
“By using Keenan’s non-conducting vegetable pulp the maximum 
result is secured at minimum cost.” 


The Seal Motor Company, Oil Mill Lane, Hammersmith, states 
in the introduction to its catalogue, “In issuing a new and en- 
larged edition of our catalogue of oil engines for marine and sta- 
tionary purposes, we would emphasize the fact that our marine 
engines have long ago passed the experimental stage, and have 
taken their place in the front rank of oil engines for marine pur- 
poses. We supply the complete equipment ready for fitting in the 
customer’s own hulls, but can, if required, supply hulls both in 
wood and steel. Our engines are designed for paraffin, but can 
be used for petrol or benzine with equally good results. With re- 
gard to our reversible propellers it is sufficient to say that they 
are built of gun metal throughout and are carefully designed and 
finished to give the highest efficiency.” 


Water tube boilers are the subject of an illustrated catalogue of 
forty pages, published by J. Samuel White & Company, Ltd., East 
Cowes, Isle of Wight. ‘This company since 1885 has been a 
maker and user of water tube boilers in connection with high 
speed vessels where the conditions of working are severe. The 
type now made (White-Forster patent) has been evolved with the 
idea of meeting such conditions fully and economically, and at 
the same timé embodying the features necessary to efficiency and 
long life, viz.: simplicity in design and construction; facility for 
inspection, cleaning and repair; ample space in proportion to the 
heating surface; all parts of mild steel; constructive details based 
on established boilermakers’ practice. An important feature of 
the White-Forster boiler is that any single tube may be removed 
and renewed in half an hour. The catalogue gives numerous 
illustrations of the inside and outside of the boiler, and a concise 
description of the construction and general features. Also the 
result of tests for showing the steam efficiency, and photographs 
of many vessels equipped with this company’s boilers, which are 
in use in the navies of Great Britain, the United States, Japan, 
Russia, Italy, Austria and Chile. 


REFRIGERATING AND 
ICE MARING MACHINERY 


ECONOMICAL 


STRONG 
MATERIALS 


BEST 
WORKMANSHIP 


HIGHEST 
EFFICIENCY 


MAXIMUM 


EFFICIENCY FOR 


MINIMUM 


OPERATING AND 
REPAIR EXPENSE 


GUARANTEED 


“Great LaKes’’ Refrigerating Machine 
Write for Catalogue ‘‘B”’ 


GREAT LAKES ENGINEERING WORKS 


DETROIT 


ANTONIO C. PESSANO 
President and Gen’] Manager 


When writing to advertisers please mention INTERNATIONAL MARINE ENGINEERING. 


GEORGE H. RUSSEL 


Vice-President 


9 


MICHIGAN 


JOHN R. RUSSEL 


Secretary and Treasurer 


International Marine Mc aeerE! f | Sai Toe 


"_@eatelead Underfeed Stokers,” aie the subi) Underfeed Stokers,” are the subject of an illustrated 
catalogue published by Erith’s Engineering Company, Ltd., 70 
Gracechurch street, London. This catalogue states that 4,000 
successful installations attest the fact that Erith’s grateless stok- 
ers give the utmost economy practicable by any method of firing, 
at all rates of capacity, the result showing a net saving that ust- 
ally repays the entire investment in from. one to two years after 
paying all charges. 


Floating coal depots are described and peed some illustrated 
in a supplement to the general catalogue of the Temperley Trans- 
porter Company, consulting engineers and naval architects, 72 
Bishopsgate Street Within, London, E. C. The floating coal depot 
illustrated in this supplement is Of 12,000 tons capacity, and was 
designed and equipped for the Admiralty for storing large quan- 
tities of coal afloat; for rapidly filling it into bags without shovel- 
ing; and for discharging it on to war vessels. The catalogue 
states that the apparently insuperable difficulty hitherto experi- 
enced of getting Welsh steam coal to run or flow through open- 
ings in the bottom or sides of hoppers, owing to large lumps of 
coal bridging over and blocking the opening when under pressure, 
is entirely solved by this system. 


Heating and Ventilating and ship ventilation, is described in a 
handsomely printed and illustrated catalogue issued bv Davidson 
& Company, Ltd., Belfast. ‘This publication i is devoted to Sirocco 
apparatus and its use for heating and ventilating, especially on 
board ship. The catalogue states ‘that the heating and ventilation 
of ships presents a number of difficulties which are not encoun- 
tered in designing plants for buildings. Sirocco centrifugal fans 
are extensively used on shipboard and they occupy very little 
space. They may be direct coupled to electric motors. ‘These 
fans are of the universal discharge type; that is to say, they may 
be adjusted to blow in any desired direction. The illustrations 
on pages 30 and 31 are particularly interesting, showing as they 
do the different uses to which small fan units can be put. Sirocco 
fans are much employed for ventilating pantries, store-rooms and 
stokeholds, as well as for ventilating “the passenger quarters on 
board ship ; also for forced draft, both in the navy and mercan- 
tile marine. Among the vessels which have been equipped with 
this system of ventilation are H. M. S. Dreadnought, H.1. M.S. 
Preussen, S. S. Virginian, and a large number ‘of ‘other well 
known ships, including the White Star liners Cedric and Celtic, 
and the American liner St. Paul. 


Fifteenth Edition, Revised and Enlarged. Re-set throughout. 
profusely Illustrated. 21s, net. 
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Comprising the Designing, Construction, and Working of Marine Machinery. 
By A. E. SEATON, M. inst. C.E., M.i. Mech. E., M.I.N.A. 
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THE THEORY OF THE STEAM TURBINE. 
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“One of the latest text books published; it is also one of the best.?— 
Times Eng. Suppt. Kees] 
In large Crown 8vo. Renin Cloth. Illustrated, 6s. net. 
LECTURES ON 


THE MARINE STEAM TURBINE. 
By Prof. J. HARVARD BILES, M.Inst.N.A. 
Professsor of Naval Architecture in Glasgow University. 


“Will be found of the utmost value to Marine Engineers and Naval 
Architects.” —Steamship. 


In Royal 8vo. Handsome Cloth. Illustrated, %5s. 


THE STABILITY OF SHIPS. 
By Sir EDWARD REED, K.GC.B., F.R.S., &c. 
‘Sir Edward Reed’s ‘ Stability of Ships’ is invaluable.”—Steamship. 
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BUSINESS NOTES. 


AMERICA 


A NEW BAILWAy DRY-pocK.—H. I. Crandall & Son Company, 
East Boston, Mass., will build a 2,000-ton railway dry-dock for 
Richard T. Green, Chelsea, Mass. This dock will be especially de- 
signed for docking heavy dredges, as well as all other craft com- 
ing within its capacity. 

F ALLS HoLLow Straypours in Trary.—The Falls Hollow Stay- 
bolt Company, Cuyahoga Falls, Ohio, has just received a large 
order for its hollow staybolt bars from the Italian government 
State Railways, with a view to the adoption of this. company’s 
hollow staybolts on the entire Italian railway system. 

SmitH & Ropinson, naval architects and marine engineers, 

Philadelphia, Pa., announce the appointment of their Mr. Smith 
as surveyor to the British Corporation Registry for the Port and 
District of Philadelphia. ‘Two small steamers for South America 
are about to be built under the Corporation Rules at the yard of 
Pusey & Jones Co., Wilmington, Del. The firm is now repre- 
senting Owners in damage surveys and settlements and also has 
considerable new work to design and construct. 

SUBMARINE SIGNALING.—An interesting experiment in subma- 
rine signaling has been completed in the waters of Boston har- 
bor near Boston light. In a little cottage at Point Allerton is an 
electric generator operated by a 2% horsepower Mietz & Weiss 
oil engine. From this cottage a cable leads to an iron tripod, 
standing on the bottom of the ocean 70 feet below the surface of 
the water, supporting a bell weighing 220 pounds; its clapper 
being actuated by powerful magnets. ‘This station has been in 
operation since March 30 last; the bell striking continuously at 
the rate of about twenty-two blows per minute. The endurance 
test was completed on May 16, 1907, the total number of strokes 
delivered were 1,032,930. During that period neither the cable, 
the bell nor the oil engine required overhauling, or any attention 
whatever. ‘The sound of this bell has been plainly heard on 
board a ship, which was equipped with the receiving appartus, 
five miles away. The Canadian government is equipping the 
coast with a large number of these stations, and it is claimed that 
all steamers which are equipped with the apparatus can be kept 
to their course in rough weather or fog. ‘The electric bell now 
in use was designed by Edward C. Wood, of Somerville, Master 
Mechanic of the Submarine Signal Company, Boston, Mass. 
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THE EFFECT OF THE TEMPERATURE OF GASES upon the Operation 
of Mechanical Draft—‘“Inasmuch as the fan of an induced me- 
chanical draft apparatus handles the hot gases instead of the cool 
air for combustion, the fan acquires a temperature almost equal 
to that of the gases, and as this temperature may be as high as 
600 degrees, or even higher, it is necessary to use water cooled 
bearings for it. Further, as the volume of the gases increases 
with the temperature, the higher the temperature the greater is 
the volume of the gases which the fan must handle: and for a 
fan with a wheel of a given diameter this means a higher speed 
of rotation and more power to drive the fan. The volume of the 
gases resulting from the combustion of a given quantity of coal 
when heated to a temperature of about 550 degrees, quite a com- 
mon temperature for chimney gases, is about twice as great as 
the volume of air supplied to the furnace when at a temperature 
of about 80 degrees. Whatever, then, reduces the temperature of 
the gases before they enter the fan, reduces the volume per pound 
of the gases, and therefore increases the weight of gases which 
the fan can handle when running at a given speed, because the 
capacity of a fan, like that of a pump depends upon its volumetric 
displacement per unit of time. The greater the weight of gases 
handled per minute the greater is the weight of coal burned per 
hour, and hence the greater the capacity of the boiler plant as a 
steam producer. In other words, cooling the gases before they 
reach the fan not only increases the draft for a given speed of 
the fan, but also increases the amount of coal which may be 
burned per hour, and hence increases the capacity of the plant as 
a steam producer, and does not materially change the power re- 
quired to run the fan. And if the gases can be cooled by increas- 
ing the heating surface. of the boilers or by the use of an econo- 
mizer or an air heater, the heat taken from the gases during the 
cooling process is saved and the steam generated by the plant is 
obtained more economically. With a chimney the case is very 
different, since a reduction in the temperature of the gases enter- 
ing the chimney means a reduction in the draft as well as a re- 
duction in the volume of gases flowing out of the chimney. If 
the reduction in the temperature be great, the draft may not be 
great enough to overcome the friction of the air through the fire 
and the friction of the hot gases through the various flues and 
the chimney. The result is that because of the reduction of the 


draft and in spite of the less volume of gases to be handled by the 
chimney, the amount of coal that can be burned in the furnace 


may be, and is very likely to be, unless the draft is the first place 
was greater than necessary, less after the gases are cooled than 
before. This means, of course, a decrease in the capacity of the 
whole plant as a steam producer, and may necessitate an increase 
in the whole plant in order that it may generate the required 
amount of steam per hour. And the interest on the first cost and 
the depreciation and repairs on the addition to the plant may 
more than offset the saving made by cooling the gases. Of course, 
when the chimney is high enough to give the required draft with 
the lower temperature of the gases, cooling them brings about a 
saving in the operation of the plant by reducing the quantity of 
coal necessary to be burned in order to evaporate the required 
amount of water.”—From “Mechanical Draft,’ by J. H. Kinealy. 
The B. F. Sturtevant Co., Hyde Park, Mass., makes a specialty 
of mechanical draft. 


THE STEAM YACHT Venture, owned by C. E. Simmons, Nyack, 
N. Y., has been equipped with Roberts water tube boilers, made 
by the Roberts Safety Water Tube Boiler Company, 39 Cortlandt 
street, New York City. 

FirE AT THE PLAN’ OF THE Faris HoLttow Stayport CoMPANny. 
—On May 9 a slight fire damaged the plant of the Falls Hollow 
Staybolt Company, Cuyahoga Falls, O., but the company states 
that the damage was slight and that the filling of orders will not 
be delayed. The plant is now running night and day as hereto- 
fore. 

Tue LUNKENHEIMER Company, Cincinnati, O., has established 
its eastern office and warehouse in the newly-erected five-story 
building at 66-68 Fulton street, New York City. Some idea of 
the stock carried at this warehouse may be obtained by mention- 
ing some of the principal goods made by the company. ‘There 
are valves for steam, water, gas and oil; lubricating devices for 
ordinary gravity and pressure systems, including cylinder and 
bearing lubrication; and a complete stock of grease cups and me- 
chanical lubricators for high-power motor boats and automobiles; 
likewise a large line of especially-designed cocks and fittings for 
gasoline piping, which the company believes is the largest assort- 
ment of the kind in New York. In valves there is a stock of 
bronze goods for high-pressure marine service, as large as 8 
inches diameter up to 300 pounds pressure per square inch. 
There is also a complete line of lubricating devices for gas en- 
gines and air compressors. 
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Tur Unirep Srates Consur at Kobe, Japan, states that there 
are no persons at that place conducting an exclusive diving appa- 
ratus business, nor does there seem to be any manufacturer of 
diving apparatus in the vicinity. He states that if the Diet passes 
the requisite appropriation for the harbor improvements at Kobe 
and Osaka, there will be a large sum of money spent thereon dur- 
ing the next six years, which will necessarily demand considerable 
diving apparatus. 

A NON-COMBUSTIBLE FIBER BOARD adapted for steamboat parti- 
tions and panels.—‘It is inevitable that the public mind should be 
largely occupied with the question of safety. The daily press has 
not been slow to urge the necessity of greater care in the con- 
struction of public conveyances, ashore‘and afloat. The too fre- 
quent catastrophies in which fire has added to other horrors, as 
in the case of the Slocum disaster, have led to experiments with 
the view of eliminating as far as possible the use of combustible 
materials in the construction of steamboats and railway cars. 
These experiments have been brought to a successful issue by the 
production of a new non-combustible fiber board, known as 
Kantlite, which seems to go far towards solving the problem. It 
is admirably adapted for steamboat partitions and panels. Being 
impervious to the effects of moisture, it will not blister nor warp. 
It is light, strong and durable and is economical to decorate and 
finish. ‘This board is non-combustible, and although under tre- 
mendous heat, such as that applied in tests, it will carbonize, it 
will not retain a flame, and its fire-proofing qualities last almost 
indefinitely. In speaking of the substance, Mr. McDuffie, of Wen- 
dell & McDuffie, 26 Cortlandt street, New York City, said in a re- 
cent interview: ‘Our indestructible fiber called Kantlite is non- 
combustible. We have tried for years to get hold of a non- 
combustible imitation of wood that would be within the price of 
ordinary wood veneer, and which also could be light in weight 
and take a good finish. We have found it, and it is safe to say 
there would have been no Slocwm disaster if this material had 
been used for the cabin partitions. It may further be pointed out 
that Kantlite will not splinter, so that in cases of accident without 
fire the large percentage of injury attributable to the splintering 
of wood work is absolutely eliminated where Kantlite is em- 
ployed. In price it is only slightly in excess of that asked for 
soft wood veneer. It has 85 percent of the strength of hard wood 
of the same thickness, and can be made %4-inch scant in thickness 
for marine work, where every possible saving in weight is es- 
sential.’ ” 


JoHns-MANVILLE PACKING ON THE CHITOSE.—'The Japanese 
cruiser Chitose, which was one of the squadron visiting New 
York harbor during the month of May, was built at the “Union 
Iron Works, about ten years ago. Her keel was laid May 3, 1897, 
and she was launched on the 22d of the following January. Her 
twin-screw triple expansion engines are capable of developing an 
aggregate of 15,500 horsepower, which give the ship an average 
speed Gi 22.87 knots, and a maximum speed of 23.76 knots. All 
of the steam piping, as well as the boilers on this vessel, are cov- 
ered with asbestos fire felt packing, manufactured by the H. W. 
Johns-Manville Company, 100 William street, New York. An in- 
spection of this packing while the ship was in port, showed it to 
be, so far as could be judged, in thoroughly good condition, in 
spite of her nine years of service and her active participation in 
the Russo-Japanese war: The lagging on the boilers extends 
from the angle iron at the upper edge of both saddles on one side 
of the boiler to the corresponding ‘angle iron on the other side, 
thus covering both sides of the top, but not the bottom. The per- 
centage of cylindrical area covered is thus about 75. 


BUSINESS NOTES. 


GREAT BRITAIN. 


Tue CROMPTON ASH Horst, with self-tipping bucket, has been 
installed on the steamers Shira and Harewood. 


VICKERS, Sons & Maxim, Lrp., Barrow-in-Furness, have re- 
ceived an order from the London & North-western Railway Com- 
pany for a 300-foot twin screw vessel, to ply between Holyhead 
and Dublin. 


CoNTRAFLO CONDENSERS, made by Richardsons, Westgarth & 
Company, Hartlepool, are in use to the extent of 250,000 square 
feet. High vacua, minimum circulating water and high thermal 
efficiency are stated to be features of these condensers. 


Messrs. R. & W. HawtHorn, Leste & CoMPANY, engineers 
and shipbuilders, Newcastle-on- -Ty ne, have appointed Mr. Joseph 
Willet McCulloch their agent in London, and have established 
their London office at Singers Place House, 87-A and 88-A Lead- 
enhall street, E. C. 
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TWO NEW DIRECT STEAMSHIP SERVICES in connection with the 
export trade in Russian butter have been opened at Windau, one 
to Stettin and the other to Hamburg with weekly departures. 


THE ROYAL YACHT Victoria and Albert, H. M. S. Antrim, Har- 
rier, Dryad and Spanker are among the many vessels recently 
equipped with submarine signals made by the Submarine Signa] 
Company, 29 and 30 Charing Cross, London, S. W., and 88 Broad 
street, Boston, Mass. 


DornocH SHiIppiINnc Company, Lrp., has been registered with a 
capital of £5.000, in £5 shares. Objects, to carry on the business 
of shipowners, shipping, forwarding and general agents, freight 
contractors, carriers by land or water, warehousemen, wharfin- 
gers, lightermen, etc. No initial public issue. 

THE NEW 25,000-TON WHITE STAR LINER, Adriatic has taken 
her place on the Atlantic route. We notice that the high 
pressure -rods and valve spindles are packed with the Beldam 
Packing and Rubber Co.’s patent Excelsior metallic rings, which 
are being so extensively adopted on the new liners being built. 


HoLzAPFEL’s Compositions Co., Lrp., advise us that their com- 
positions have been supplied during the year 1906 to more than 
5,150 vessels, equal to upwards of 11,638,264 tons gross, and in 
addition thereto, large quantities of composition have been sup- 
plied to foreign governments, steamship companies and export 
merchants, from whom no returns of ships coated have been re- 
ceived. 

AT A SPECIAL MEBTING of the Southampton Harbor Board re- 
cently, it was decided to carry out the dredging of a deep water 
channel to a depth of 32 feet at their cost. The London & South- 
western Railway had refused to pay half the cost (estimated at 
£50,000), but had offered to lend the money to the Board at 3 
percent. 

UNDER THE TITLE oF “Svensk Oestasiatisk Kompagnie, a new 
company has been established at Stockholm, for running a regular 
line of steamers between Sweden and Fastern Asia, and event- 
ually, if possible, for carrying on commercial and industrial oper- 
ations. ‘he minimum capital is fixed at 3,000,000 kronor and the 
maximum at 6,000,000 kronor. The company will work in con- 
junction with the Oestasiatsk Kompagnie, of Copenhagen. 


MERLIN CARRYING AND SALVAGE Company, L’Tp., has been reg- 
istered with a capital of £3,000, in £1 shares. Objects, to carry on 
the business of steamship and tug owners and managers, shippers, 
barge owners, tug, ship, barge and boat builders and fitters, sal- 
vage contractors, dredgers, lightermen, wharfingers, dockowners, 
harbor masters, freight contractors, carriers by land and water, 
etc. No initial public issue. Registered office, Preston-on-Tees, 
Durham. 

TuE Lonpon AND GLAScow ENGINEERING AND [RON SHIPBUILD- 
Inc Co. is making considerable additions to its works at Finnies- 
ton. Contracts have already been let for the erection of a new 
boiler shop, 200 feet long, in two bays of 60 feet wide, with crane 
girders 54 feet 9 inches to the centres of the crane rails, and with 
a floor level to the bottom of the roof truss of 60 feet. In each 
bay there are to be cranes dealing with weights up to 120 tons. 
The shops will be equipped with tools of the most modern de- 
scription. The new extensions have been placed with Sir William 
Arrol & Co., Dalmarnock Iron Works. 


J. W. Brooxe & Company, Lirp., Lowestoft, report that its ma- 
rine motor business so far this year has been extremely brisk. 
The company’s output of marine motors and boats for the first 
quarter of 1907 was £1,000 in excess of the company’s entire busi- 
ness for 1906. The export business particularly has shown a 
most gratifying increase. At the present time the company ha$ 
on its book orders for motors for South America, New Zealand, 
Australia, Holland, Siam and Great Britain. The factory, to’meet 
this increasing demand, has been extensively enlarged, and great 
quantities of new labor-savine machinery have been put in. 
Brooke & Company state that the whole of their motor cylinders 
are ground absolutely true with special planatory cylinder grind- 
ing machines, and the company’s practice is to construct these 
motors entirely in jigs, so that they are absolutely interchangeable. 


ONE OF THE PRINCIPAL FEATURES of Lowestoft’s progress during 
the past few years has been the progress made by J. W. Brooke 
& Company, Ltd., makers of Brooke marine motors and auto cars. 
The works of this company have been repeatedly extended and 
enlarged, and further extensions are now being made. The new 
buildings of this company are of steel with concrete walls, durable, 
fire-proof and of great strength. The works have been remod- 
eled in every part. Machines no longer capable of doing the fine 
operations required in motor construction have been, scrapped, 
and new tools erected of the latest and best type. This firm has 
agencies in the Argentine Republic, India, Ceylon, Russia, Hol- 
land, Japan, New Zealand and Straights Settlements, while at 
Freemantle, Australia, it keeps on hand a large stock of marine 
motors to insure prompt delivery in that part of the world. 
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“Cambria Steel” is the title of a handsomely printed cloth 
bound handbook of 468 pages, published by the Cambria Steel 
Company, Philadelphia, Pa. This company owns its iron and 
coal mines, manufactures its own coke and metal and can pro- 
duce about three thousand tons per day of finished steel in the 
shape of billets, slabs, rails, fastenings, bars, forgings, beams, 
angles, zees, tees, plates, flats, rounds, squares, axles, merchant 
steel, agricultural implement steel, etc. The Cambria Iron 
Company and its lessee, the Cambria Steel Company, have been 
producing iron and steel for more than fifty years. This hand- 
book is made up of useful tables, rules, data and formulae for 
the use of engineers, architects, builders and mechanics, and 
has been prepared and compiled by George E. Thackray, C. 
E., the structural engineer of the Cambria Steel Company. 
Price, $1.00. 


Pneumatic Hammer Catalogue, No. 8, describing and _ illus- 
trating inertia valve pneumatic hammers for riveting, calking 
and chipping, is issued by the Chester B. Albree Iron Works 
Company, Allegheny, Pa. ‘The catalogue states that this com- 
pany’s pneumatic hammers are made on an entirely new prin- 
ciple. They are operated by a small valve moving longitudinally 
inside of the piston. ‘The action of the valve is effected directly 
by the motion of the piston itself, and reversal of stroke does 
not occur until after the blow. Extreme simplicity is claimed 
for this hammer. All parts are absolutely interchangeable and 
are made of the best materials in special jigs by special machin- 
ery. The automatic stop makes it impossible, so the company 
states, to run the hammer unless the tool is in working position. 
The maintenance cost, due to the breakage of parts, caused by 
the piston striking the front end of cylinder, is obviated in the 
Albree hammer, according to the manufacturer, and, at the 
same time, the automatic stop prevents injury to employees by 
the tool or die being shot across the shop 50 or I00 feet. Abuse 
by cutting down the piston length is also said to be rendered 
impossible. A number of other new features and advantages are 
claimed. 
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The prism binoculars made by Keuffel & Esser Company, 127 
Fulton street, New York city, are stated to represent the latest 
progress in optics. The prism is totally reflecting with no cement 
or silvered surfaces. "There is only one prism in each tube, 
making a relative displacement impossible. These binoculars are 
made in seven sizes. 


Lunkenheimer generator valves are the subject of an illustrated 
catalogue distributed by Lunkenheimer Company, Cincinnati, 
Ohio. This booklet illustrates and describes the various types of 
Lunkenheimer , generator valves which were designed to meet 
various requirements both as to price and construction. ‘These 
valves are not intended to take the place of the regular inlet valve 
on engines of the four-cycle type, but on engines of the two- 
cycle type they take the place of the usual check valve on the 
crank case. Special attention has been paid to make the disks 
light and strong, and to increase the seat openings, the area of 
which is considerably in excess of the area of the inlet. By this 
construction, it is not necessary that the disk be raised very far 
off its seat to obtain the required volume of mixture. Hence, 
when the valve closes, its travel being but a trifle, pounding is re- 
duced to a minimum. ‘These valves may be reground. 


Forged steel pipe flanges are described in a handsomely illus- 
trated catalogue of 96 pages, published by the American Spiral 
Pipe Works, post office box 485, Chicago, Ill The object of this 
catalogue is to place before the public not only a complete list of 
the standard flanges, and a partial list of the various forgings this 
company manufactures, but also a short description of the more 
important features of the forged steel flange. The company states 
that it is the pioneer manufacturer of improved forged and rolled 
steel flanges; that it has given years of time and study to the 
principles involved, and is enabled to produce a perfect tlange 
that will in every way stand the severest tests; that the ex- 
tremely high pressures of today, and the use of superheated steam 
have produced strains unknown before in the piping system, and 
that the use of cast iron flanges in the past has demonstrated the 
fact that they are wholly unfit for modern conditions; and that 
they give way at the most unexpected times. The company states 
that the remedy is found in the use of forged steel flanges which 
expand evenly with the pipe, and stand the continuous strains and 
vibrations. 


Manufacturers 
of Every 
Description of 


DIVING APPARATUS 


For Naval, 


Harbour, Dock, 
Salvage Works, Pearl and 
Sponge Fisheries. - - 
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“Reducing Pressure Valves” is an article by W. H. Wakeman, 
the first chapter of which appears in the May issue of Graphite, 
published by the Joseph Dixon Crucible Company, Jersey City, 
N. J. All of our readers will be put upon the free mailing list of 
Graphite upon application. 


Circular 29, issued by Crane Company, Chicago, IIl., is devoted 
to the description of Klingerit gaskets, which are now used by 
Crane Company on all bonnet flanges, stuffing box and by-pass 
valve joints; all extra heavy gate and load valves, whether for 
high-pressure, saturated or superheated steam; and when gas- 
kets are ordered with extra heavy flanged valves and extra 
heavy flanged fittings to be complete with companion flanges, 
bolts, etc. For use on superheated steam, the company furnishes 
Klingerit gaskets unless otherwise specified. 


Morehead steam traps and boiler feed are the subject of an \ =2 
illustrated 40-page catalogue issued by Morehead Manufacturing ‘ “ FRAMES 
Company, Detroit, Mich. The Morehead tilting steam traps = 
are designed for removing condensation from steam systems, 


and the introduction to the catalogue states that it is assumed in FINE MECHANICAL TOC LS 


the preparation of the booklet, that the reader is either having 
condensation troubles, or that in his efforts to obtain greater | ff INSTRUMENTS OF PRECISION 
economy in the handling of steam he is endeavoring to obtain 
a reliable steam trap suitable for his particular purpose. 


An illustrated price list of nautical instruments has just been 
published by Keuffel & Esser Company, 127 Fulton street, New 
York city, and should be in the hands of all users of such 
instruments. Among the many illustrations are those of sex- 
tants and octants of various sizes: and types; artificial horizon 
binnacles of many kinds; a pelorus with an illuminated dial- 
magnetic sets; liquid and dry compasses of several kinds; | § 
barometers; barographs; binoculars; magnifying glasses; metal- 
lic tapes; navigators’ dividers; captains’ reading glass cases; 
drawing instruments, etc. 


CATALOG 17+L, 
FREE 


The L. S. Starrett Co. 
Athol, Mass., U. S.A. 


New Era metallic packing is the subject of folders published 
by the New Era Metallic Packing Mfg. Company, 784 Sixth 
avenue, New York city. This packing is designed for use 
either with steam, water or ammonia. It is a composition of 
metals which the manufacturer states is frictionless in character 
and durable in wear; that it does not score or wear rods, and 
that its saves coal, labor and repairs. ‘This packing is made 
in two segments of all required sizes, easily inserted in stuffing 
boxes, and readily removed. Thirty days’ trial is given in all 
cases, and the company states that if the packing is unsatisfactory 
no charge will be made. 


OU all remember the old adage 


O ce Q 2 >>) 
“A Bolt heating furnace, using oil or gas fuel’ is the subject He works like a Trojan wo 
_ of Bulletin No. 11, published by the Rockwell Engineering Com- : 
pany, 26 Cortlandt street, New York City. This furnace is de- does the Powell New Sight Feed 
signed for making short heats on round or square stock for Lubricator. We designed the cup, put 
up-setting, cutting-off, etc. It is built in sizes to take stock up 3 3 
to 4 inches diameter or square, making heats up to 24 inches it through a series of tests and no name 
long. It requires from 5 to I0 minutes to bring the furnace to s 
a working heat, starting cold. It will bring a 114-inch diameter in the vocabulary fitted so well. 
bar to a welding heat in two minutes. By working the furnace 
to its capacity one 11%4-inch diameter bar may be heated every You can rest assured 


thirty seconds. Smaller stock can be heated faster in proportion 


we we IT WORKS. 
Lead covered flexible metallic hose and tubing is the subject of M 

& Tubing Company, 173 Lafayette street, New York City. This : A THE POWELL 

bulletin states that this company’s hose forms connections com- 72 

bining all the flexibility of rubber hose, with &ll the pressure- ; BS 66 99 

resisting properties of the strongest rigid metal pipes, and the Cee) Al 

freedom from corrosion of lead pips, and that with all these to \ 


Bulletin No. 25 issued by the New York Flexible Metallic Hose 
qualities it is also capable of withstanding all changes of weather 
and temperature. Wate> main; made of this material, the bulletin 
states, may freeze solid without injury, and may be thawed open 
by the application of heat. So strong is it that carts may pass - 
over it without interrupting the flow or injuring the line. 


Being our former Class A, re- 


constructed and very much 
improved. The handsomest, 
best and latest up-to-date 


A combination lever punch and shear for hand power is de- 


; : : : Lubricator. 

scribed and illustrated in folders mailed by Joseph ‘TI. Ryerson & i 

Son, Chicago, Ill. This machine is a double-end punch and shear, = Supply Dealers Everywhere 
having a cutting-off shear on one end and the company’s patent Sell Them, 


treble punch attachment on the other end of the machine. 


This machine is made for three punches, each working in- POWELL CO 
dependently of the others. ‘The punch is so constructed that by THE WM. e 
inserting a sliding key in the different keyholes in front of the Everything in the steam line for the boiler and engine room 
machine, any one punch can be operated independently of the 


others, and by inserting keys in all three holes all the punches may CINCINNATI, OHIO, U. S. A. 
be operated at the same time. If ordered, Ryerson & Company New York Depot Philadelphia Depot 


can furnish this machine with angle, tee or channel iron shearing 95 LIBERTY STREET 578 ARCH STREET 
attachment. 
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Tenth and 
Latest. Edition 


Copy 75-C FREE 


CRAPHITE 
ASA 


This booklet is brimful of just such in- 
formation as you can use in your daily 
work. Modern methods of lubricating various kinds 
of machinery, little engine room “kinks” discovered 
by resourceful engineers—over 80 pages in all, 12 pages 
on marine lubrication. 


Write for FREE copy No. 75-C 
Joseph Dixon Crucible Co. 


Jersey City, N. J. 


JEFFERY’S PATENT MARINE GLUE 


Use No.'i Extra Quality for seams of Yachts’ decks 


Use No. 7 for filling canvas for boats and canoes, 
cabin tops and decks, 


Send for samples, specimens, circulars, etc. 


L. W. FERDINAND & COMPANY 


201 South Stree 
BOSTON, MASS 


Tie Nicholson Ship Log and Speed Indicator is aradical departure from all other 


types of Logs. It has no trailing line outside, and is not connected with 
the Engine. but is builtin, and becomes a part of the Ship. i 
It performs four separate and distinct operations viz.: Keeps the time, 
Shows at all times the speed in knots or miles per hour, counts the distance 
traveled, and records the same on a paper chart showing every variation in 
speed during the trip. The Log can be placed in the chart room, pilot 
house, or on the bridge or where most convenient. Send for catalogue. 


NICHOLSON SHIP LOG CO. 


CLEVELAND, OHIO, U. S. A. 
Eastern Agents: BARRETT & LAWRENCE, 662 Bullitt Bldg., Philadelphia, Pa, 


Generating sets with horizontal engines are described and illus- 
trated in Bulletin 143 issued by the B. F. Sturtevant Company, 
Hyde Park, Mass. These generators are of the 8-pole type, direct, 
connected to the engines by flange couplings. Each generator has 
a capacity for a momentary 50 percent overload without shifting 
of brushes or destructive sparks at the commutator, A set can be 
operated for short periods at 25 percent overload without undue 
sparking or heating. 

Users of grinding machinery should write the publication de- 
partment, Norton Company, Worcester, Mass., and ask for cata- 
logue N-7. This company’s machines for heavy work are made 
either for overhead works drive or motor drive. They are stated 
to satisfy the most exacting requirements in round cylindrical 
work, such as grinding piston rods.and engine parts. Shipbuild- 
ers, marine engineers, and yacht builders should be sure to have 
a copy of this catalogue. | 


“Do You Know?” is the title of a pamphlet published by the 
Detroit Seamless Steel Tubes Company, Detroit, Mich. This 
pamphlet deals with the first use of iron and steel known in his- 
tory; mentions the Catalan forge used in Spain during the eighth 
century ; touches upon the first use of crucible steel; the origin of 
the rolling mill; the first iron works in America, etc. A free copy 
will be sent to any of our readers who mention this magazine, 

Rod heating furnaces, using oil or gas fuel, are described 
and illustrated in a catalogue published by the Rockwell Engineer- 
ing Company, 26 Cortlandt street, New York city. The furnace 
described.in this catalogue is designed for making long heats 
on stock from 3% inch to 4 inches in diameter for cutting off, 
and is used in the mantfacture of rivets, nuts, spikes, etc. ‘The 
claim is made that it can be brought to the required temperature 
in fifteen or twenty minutes, starting cold, and that it will heat 
a 14-inch diameter rod every 45 seconds, working full capacity. 

The general catalogue of machinists’ tools, issued by Billings, 
& Spencer Company, Hartford, Conn., should be in the hands 
of every user of such tools. It is a handsomely illustrated vol- 
ume of thirty-six pages, describing and illustrating among other 
articles, wrenches of many sorts, pliers, riveting hammers, ma- 
chinists’ hammers, ratchet drills, cutting off tools, screw-drivers, 
forgings, drop forged weldless I-bolts, etc. This company 
makes special drop forgings to order of any nature whatever. 


Hoisting Machinery is described and handsomely illustrated in 
a 160-page catalogue issued by Mead-Morrison Manufacturing 
Company, Cambridge, Mass., a free copy of which will be sent 
to any of our readers who will mention INTERNATIONAL MARINE 
ENGINEERING. ‘This machinery is stated by the company to be 
especially suitable for ships, docks, dredging and other marine 
work, and several pages are devoted to worm geared booms, 
swingers, double drum derrick swingers, compound geared swing- 
ing engines, and other hoisting machines used on wharves and on 
board ship. 


The “J.-M.” electric heater is the subject of an illustrated 
folder mailed by the H. W. Johns-Manyille Company, 100 
William street, New York City. This folder states that these 
heaters are approved by the National Board of Fire Under- 
writers; that they are especially adapted for use on steamships 
and yachts, in public buildings, offices, drawing rooms, etc.; that 
they are neat and compact and easily portable. ‘They are said 
to be handsome in appearance, being black japanned bronze with 
silver or gold, or otherwise decorated if desired. The insula- 
tion is porcelain, and the construction is fire and water-proof 
throughout. 


UNIVERSITY OF DURHAM. 


Armstrong College, Neweastle-pon-Tyne. 


" Principal: Sir ISATIBARD OWEN, D.C.I., [1.D. 
SESSION OF 1907-8. 


Matriculation and Exhibition Examinations, 
September 30th-October 5 h. 
Opening of Term, October &th. 
Particulars of curricula for University Degrees and College 
Diplomas in Engineering, Electrical Engineering, 
Naval Architecture, Mining, Metallurgy, Agri- 
culture, Pure Science and Letters; as well as of 
Fellowships, Scholarships and Exhibitions, and of facilities for 
residence on application to 


F. H. PRUEN, Secretary, 
Armstrong College, Newcastle-upon-Tyne.. 
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“The Preservation of Ships” is the title of a pamphlet issued 
by the Long-Arm System Company, Cleveland, O., being a fully 
illustrated description of this company’s system of power doors 
for use on board ship. 


Every reader should write to Greene, Tweed & Company, 109 
Duane street, New York City, for this company’s new catalogue, 
describing and illustrating Rochester lubricators. 


James L. Robertson & Sons, 48 Warren street, New York city, 
are sending mailing cards calling attention to this concern’s 
Robertson-Thompson improved indicator, the Hine eliminator 
and Eureka packing. 

Engineers and firemen should write to the Penberthy Injector 
Company, Detroit, Mich., mentioning this magazine, and ask for 
a sample copy of The Penberthy Engineer and Fireman, the 
subscription price of which is 25 cents per year. 

Users of refrigerating and ice-making machinery should write 
the Great Lakes Engineering Works, Detroit, Mich., for the com- 
pany’s refrigerating catalogue B. 


“The Chimney Must Go” is the title of a folder mailed by the — 


B. F. Sturtevant Company, Hyde Park, Mass. According to 
this folder mechanical draft saves the cost of chimnies, burns 
cheaper fuel and increases boiler capacity. 


“Spring Painting” is the title of a handsomely illustrated 
booklet distributed by the Joseph Dixon Crucible Company, 
Jersey City, N. J. It is devoted to explaining the advantages of 
Dixon’s graphite paint for metal and wood preservation of all 
sorts. 


Air Hammers are described and illustrated in circular E is- 
sued by the Independent Pneumatic Tool Company, First Na- 
tional Bank Building, Chicago, Ill. This circular states that 
Thor air hammers hold first place in the principal plants 
throughout the world and that their simple, durable construction 
appeals to the mechanic. 


The latest issue of Graphite, published by the Joseph Dixon 
Crucible Company, Jersey City, N. J., contains among manv 
other illustrations one of the ship shed of the Bath Iron Works, 
Bath, Me. which has been protected from corrosion with 
Dixon’s silica graphite paint. 

“Power Plant Equipment” is the title of a handsomely illus- 
trated catalogue of 20 pages issued by Schutte & Koerting Com- 
pany, Philadelphia, Pa. In this catalogue are described injectors, 
condensers, stop check valves, automatic free exhaust valves, 
trip and throttle valves, horizontal check valves, ete. 


“Something Electrical for Everybody” is the subject of the 
150-page catalogue distributed by the Manhattan Electrical Sup- 
ply Company, 17 Park Place, New York city. Users of electrical 
instruments of all sorts should send for a free copy of this pub- 
lication. 


A. E. Hoermann, manufacturers’ representative, 41 Park Row, 
New York city, has just received a supply of handsome cata- 
logues issued by the Dayton Pneumatic Tool Company, Dayton, 
Ohio, a copy of which he will be glad to send free to all readers 
of this magazine. ‘These catalogues contain a full list of air 
hammers, air drills, pneumatic hoists, compressors and practically 
everything needed in boiler and machine shops and foundries. 

Fine Tools and Specialties are the subject of a handsomely 
illustrated catalogue just issued by Billings & Spencer Company, 
Hartford, Conn., manufacturers of and dealers in, machinist’s 
tools in drop forgings of every description, in copper, bronze, iron 
and steel. Among the tools described and illustrated in this 
catalogue are combination caliper squares, improved pocket cal- 
ipers, caliper gages, standard steel rules, quick adjusting depth 
gages, micrometer holders, combination vises, clamps and angles, 
wrenches, etc. 


IF YOU USE THE KING 
OF METAL POLISHES 


THE Cc. 


It is a great MARINE FAVORITE 
Manufactured by F. M. TRAFTON CO., | 76 Federal Street, Boston, Mass., U.S. A. 


What is so beautiful as a trim, 
graceful, white craft, standing out 


against the blue of sky and ocean? 


There is only one white pigment 
—OXIDE OF ZINC—that 
will remain white under marine 


conditions. 


The New Jersey Zinc Co. 


71 BROADWAY NEW YORK 


Free, Our Practical Pamphlets ; 


“‘The Paint Question” 

“Paint: How, Why and When” 
‘‘Paints in Architecture” 
“Specifications for Architects” 
“French Government Decrees” 


We do not grind zinc in oil. Lists of manufacturers of 
Oxide of Zinc paints will be furnished on request. 


A good thing. All of our readers who appreciate a good thing 
should write Mr. W. S. Rogers, President of the Bantam Anti- 
Friction Company, Bantam, Conn., and ask to be put upon the free 
mailing list of the Bantam Anti-Friction Booster. Mr. Rogers 
will gladly do this for every one who will mention this magazine. 
The Booster is only in part devoted to advertising the products of 
the Bantam Anti-Friction Company, the remainder being devoted 
to “Wise Saws” the “Dope Column,” etc. The columns headed 
“Serious,” “Non-Sense,”’ “Foreign News,” “Local Appointments,” 
etc., would make Mark Twain envious. The editor of the Booster 
states that there is a mass of information contained in his paper 
which he is very desirous should be within the reach of every 
reader of INTERNATIONAL MARINE ENGINEERING. 
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SAWDOLET 
Made of wood fiber and mineral substances. Can be applied 
to steel decks cheaply. It is fire proof, water proof, dust proof, 
and vermin proof. Can be colored any tint and is practically 
indestructible and monolithic. Samples submitted and es- 
timates furnished. 
CLEA ENTE COAK PANY 
902 PARK BUILDING, CLEVELAND 


YOU HAVE THE BEST 
IN THE WORLD 


UNITED STATES METALLIC PACKINGS 


RELIABLE—SATISFACTORY—EFFICIENT 


The United States Metallic PacKing 


#27 North Thirteenth St.. PHILADELPHIA. 


FOR PISTON RODS AND 
VALVE STEMS OF MAIN AND 
AUXILIARY ENGINES 


Co. 


CHICAGO, 5SO9 Great Northern Bldg 
8 


SKETCH SHOWING THE LAYOUT OF BUILDING SLIPS ON THE PARTIAL DRY-DOCK SYSTEM. 
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Tue Pirrspurc Automatic Visk & Toor Company, Pittsburg, 
Pa., reports that as the result of its recent exhibition at the 
convention of Master Car Builders and Master Mechanics at At- 
lantic City, it has secured large orders from many of the leading 
railroads of the country, and that its unique exhibit of vises at- 
tracted an unusual amount of interest, the tools being at all times 
in active employment, thus illustrating to practical minds their 
great labor and money-saving possibilities. 


GLUE FOR CANVAS BOATS.—A number of inquiries have been re- 
ceived recently from correspondents who are building canvas 
boats or canoes, asking what substance is used by regular makers 
of boats of this class to cover the canvas and give it a hard, 
smooth surface. We are informed by L. W. Ferdinand & Co., 
Boston, Mass., that their Jeffery’s patent marine glue No. 7, soft 
quality, is used extensively for this purpose, and that all the knock- 
down boat builders who furnish frames for canvas boats and 
canoes send out this grade of glue for water-proofing canvas with 
their assortments. This same glue is used for water-proofing 
canvas for decks and cabin tops, and the makers say it is far 
superior to white lead or paint for that purpose, as it not only 
fills the pores of the canvas, but it waterproofs and preserves it. 
After being applied according to directions it can be painted any 
desired color. The method of applying this glue is very simple. 
After being melted over a moderate fire, spread the glue on the 
surface of the wood or iron with a stiff wire-bound brush, leaving 
on a good body; lay the canvas on the glue and pass an ordinary 
hot flat-iron over the canvas and make the glue sweat through, 
taking care not to have the iron so hot as to scorch the canvas. 
Experience will immediately show the heat required. Another 
way of application is to coat the canvas on one side and lay it 
glued side downward on the wood or other substance requiring 
to be covered, passing the iron over as before—the canvas will 
then be found perfectly waterproof, and adhering tightly to the 
wood, etc. In the course of a few minutes a thin coating of the 
glue over the canvas may be added (if desired) and the iron 
again passed lightly over it. A few galvanized tacks should be 
added to the edges and angles where necessary. ‘The canvas can 
then be painted. 


The Macdonald pipe bending machine is described in an illus- 
trated folder issued by John Macdonald & Son, 5 York street, 
Glasgow. This machine, the folder states, bends iron and steel 
pins cold up to 2 inches interior diameter, without flattening or 
marking pipe and in one-tenth the time of the usual method, 

Steam traps, lever valves, regrinding gate valves, pattern valves, 
cast iron sluice valves, globe and angle stop valves and other 
steam fittings, are described and illustrated in circulars distributed 
by Charles H. Holgate, School Close Works, Leeds. A price list 
and full particulars will be sent upon application to any reader 
mentioning INTERNATIONAL MARINE ENGINEERING. 


A system of electric ship heating is described and illustrated 
in a bulletin issued by O. C. Hawkes, Ltd., 69 and 70 Aldersgate 
street, London, E. C. It is stated that this system of electric 
heating decreases coal consumption; has no fragile parts, and is 
very strong. “It is made under the induced draught patent—the 
last word in electric heating.” 


Asbestos steam pipe and boiler coverings ate described in a 
catalogue issued by Mathew Keenan & Company, Ltd., Tredegar 
Road, Bow, London, E. This company’s aim in an experience 
of more than forty years as manufacturers of non-conducting 
materials, has been to produce strictly first class goods, and to 
improve on existing methods. To this end the company has 
adopted fibrous asbestos and magnesia, which it states is the most 
efficient and durable heat insulator known. 

An improved suction gas plant is the subject of illustrated 
circulars issued by T. H. & J. Daniels, Limited, Stroud, Glasgow. 
The advantages of this company’s suction gas producer plant 
are stated to be that it occulies a minimum amount of space, 
no gas holder or steam boiler being necessary; that there is 
no expensive cost of fixing; that either anthracite, peas, or 
broken coke may be used; that the cost of working is about 
one-tenth of a penny per horsepower per hour; that the plant 
is of the best workmanship and design throughout. ‘The com- 
pany guarantees to replace or repair any parts or break within 
twelve months from delivery, provided such break is due to 
fault of workmanship or material. 


TRADE PUBLICATIONS. BUSINESS NOTES. 
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PUNCHES AND DIES OF ALI, SIZES from 14 to 4 inches in diam- 
eter for all structural work where rivets and bolts are used, are 
made by I. P. Richards, Providence, R. I. A free catalogue will 
be sent upon request. 

ENGINEERS INTERESTED IN PACKING should ask the Crandall 
Packing Company, 136 Liberty street, New York city, to send 
them two pictures, one showing this company’s unused special 
marine packing, style 340, the other showing a picture of a set of 
the same material after being in use for sixteen months on the 
high-pressure valve stem of a steamship carrying 185 pounds’ 
pressure. The company states that up to the time this set was 
removed, it had not given a particle of trouble, and was still 
giving excellent service. The pictures bear out this assertion. 

INCREASING BUSINESS of the Independent Pneumatic Tool Cox- 


pany. The Independent Pneumatic Tool Company, First National 
Bank Building, Chicago, states that its business since the 
first of the year has shown a remarkable increase over the 


corresponding .period last year. Although the company has 
greatly enlarged its plant at Aurora, Ill, recently installing a 
large amount of new machinery, and increasing its output about 
50 percent, it has been unable to meet the demand for its Thor 
pneumatic tools and appliances. Although the plant is under ful! 
operation day and night, the company has sufficient orders on 
hand to keep it running for several months. Before the end of the 
year the Independent Pneumatic Tool Company expects to double 
its manufacturin~ facilities. 

“STANDARD ROLLER THRUST BEARINGS.—Mr. Stephen P. M. 
Tasker, 310 Pennsylvania Building, Philadelphia, Pa., whose ad- 
vertisement appears on the front cover of this issue of IN?TERNA- 
TIONAL MARINE ENGINEERING, calls attention to the fact that the 
following well-known yachts have been equipped with roller bear- 
ings manufactured by the Standard Roller Bearing Company, 
whose representative Mr. Tasker is: Atlantic, Vergana, Czarina, 
Nylked, Haouli, Surprise, Reva, Anita, Sagamore, Freelance, Al- 
cedo, Wadena, Hanniel, Elsa II, Niagara, Aphrodite. Mr. Tasker 
states that this company has also equipped all the submarine tor- 
pedo boats of the Lake Torpedo Boat Company and some of 
the Holland Submarine boats. The Standard Motor Construc- 
tion Company, Jersey City, N. J., manufacturer of the well- 
known “Standard” Motors, is using these bearings on nearly 
everything the company turns out. 


ALL RIVET USERS should write the Hanna Engineering Works, 
820 Elston avenue, Chicago, and ask for the loan of a working 
model of the company’s “Silent Salesman.”’ Such a model will 
be sent to every one of our readers who mentions this magazine. 
The Hanna Engineering Works will pay postage. This model 
shows how the company accomplishes hydraulic results with a 
pneumatic riveter, and users of riveters can see at a glance all 
the working parts. 


THE “IDEAL” BAND SAW SHARPENER is a new machine, placed on 
the market by the Rotary File & Machine Company, 589 Kent ave- 
nue, Brooklyn, N. Y. This machine is adapted for filing small 
band saws, ranging in size up to and including saws with teeth 
%-inch from tooth point to tooth point, and 114 inches in width 
of blade. There are a number of new features claimed for the 
machine, which the company states will save one-half or more of 
the time of hand filing. The claim is also made that it will run 
indefinitely without requiring repairs. 


Oscar WINTER, who for more than six years has been steam 
and engine expert of the National Tube Company, formerly the 
Lorain Steel Company, Lorain, O., has severed his connection 
with that company and opened a consulating office in the Rocke- 
feller Building, Cleveland, where he will give special attention 
to expert work in steam engineering. Mr. Winter, prior to his 
connection with the Lorain Steel Co., held the position of chief 
engineer of the New York Edison Co., and was fourteen years 
in the Atlantic service, where he served as chief engineer. 


THE Stone & WeEssTER ENGINEERING CorporATION has recently 
placed contracts for new equipment for the Pawtucket Electric 
Co., including four 520 horsepower B. & W. boilers equipped with 
Foster superheaters for 150 degrees superheat. ‘This boiler room 
equipment is practically a duplicate of that recently ordered by the 
Texas Traction Company, of which the Fred A. Jones Company 
of Houston. are consulting engineers, for operating the Curtis 
turbines in the new power station at McKinney, Texas. ‘The Vir- 
ginia Passenger & Power Company of Richmond has also recently 
placed an order for Allis-Chalmers turbines and B. & W. boilers 
equipped with Foster superheaters for 175 degrees. ‘These super- 
heaters are made by the Power Specialty Co., 111 Broadway, New 
York. 


CHARLES GRIFFIN & CO., 


Twenty-Third Edition. Revised. In Handsome Cloth. Fully Illustrated. 16s. 


A MANUAL OF GIVIL ENCINEERING. 


By W. J. MACQUORN RANKINE, LL.D., F.R.S. 


Revised by W. J. MILLAR, C.E., late Secretary to the Institute of 
Engineers and Shipbuilders in Scotland. 


Second Edition. Revised. Profusely Illustrated. 21s. 


A MANUAL OF LOCOMOTIVE ENCINEERING. 


By W. F. PETTIGREW, M.Inst.C.E. 


With section on American and Continental Practice by A. F. RAVENSHEAR, B.Sc. 
“The standard work upon this important subject.’—Ratlway Mag. 


READY THIS WEEK. New Revised Edition. 


‘Profusely IIilustrated. 


A MANUAL OF 


LIMITED, PUBLISHERS. 


Third Edition. Thoroughly Revised and Enlarged with 60 Plates and very 
numerous other Illustrations. 34s. 


HYDRAULIC POWER AND HYDRAULIC MACHINERY. 


By HENRY ROBINSON, M.Inst.C.E., F.G.S. 


G THE STANDARD Work on the application of Water Power.’—Cassier’s Magazine. 


In Large 8vo. Fully Illustrated. 8s. 6d. net, 


LOCOMOTIVE COMPOUNDING AND SUPERHEATING. 


By J. F. GAIRNS. 


“The book is eminently descriptive, practical and interesting, and one we can 
with pleasure and without hesitation recommend to our readers.’—Ratlway Mag. 


SIXTEENTH EDITION, 


vr. MARINE ENGINEERING. x 
NET. r] NET. 
COMPRISING THE DESIGNING, CONSTRUCTION, AND WORKING OF MARINE MACHINERY. 
By A. E. SEATON, M.Inst.C.E., M.4. Mech. £., M.l.N.:A. 


“The Student, Draughtsman and Engineer will find this the most valuable Handbook of Reference on the Marine Engine now 


in existence.’—Marine Engineering. 


JUST OUT. In Handsome Cloth. With 252 Illustrations. 15s. net. 


THE THEORY OF THE STEAM TURBINE. 


A Treatise on the Principles of Construction of the Steam Turbine with, 
Historical Notes on its Development. 
By ALEXANDER JUDE. 


“The most satisfactory book on the Theory of the Steam Turbine we have 
yet seen.” —Engtineeving. 


NINTH EDITION. Revised Pocket Size. 
A POCKET BOOK OF 


MARINE ENGINEERING RULES AND TABLES. 


Leather. §&s. 6d. 


By A. E. SEATON, M.Inst.C.E. and 
H. M. ROUNTHWAITE, M.I.Mech.€. 
“The best book of its kind . . . . both up-to-date and reliable.”—Engineer. 


LONDON: CHARLES GR 
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Third Edition. Illustrated with Plates, Diagrams and Figures in the Text. 


IFFIN & CO., 


JUST OUT. In Large Crown 8vo., Cloth. With 101 Illustrations. 


THE MARINE STEAM TURBINE. 


A SERIES OF LECTURES. 
By Prof J. HARVARD BILES, M.Imst.N.A. 


Professor of Naval Architecture in the University of Glasgow. 
“ By far the best exposition of the propeller problem which we have yet met.” 


6s. net. 


—Engineering. 
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18s. net. 


STEEL SHIPS : THEIR CONSTRUCTION & MAINTENANCE. 


By THOMAS WALTON, Naval Architect. 
“So thorough and well written is every chapter in the book that it is difficult to 


select any of them as being worthy of exceptional praise.”—Engtneer. 


LTD., EXETER ST., 


STRAND. 
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A NEAT STEEL PAPER KNIFE will be forwarded free to every 
reader mentioning this magazine, by the Shelby Steel Tube Com- 
pany, Frick Building, Pittsburg, Pa. 


SAILS FOR THE Kinc or Sparn.—King Alphonso has ordered a 
suit of sails for his sonder boat Mouriscot, from Wilson & 
Silsby, Rowe’s Wharf, Boston, Mass. 


BoILER MAKERS’ TOOLS are sent on thirty days’ trial by the 
J. Faessler Manufacturing Company, Moberly, Mo. This com- 
pany makes a specialty of flue expanders of several types, bead- 
ing expanders, countersink tools, flue cutters, air drills and chip- 
ping, beading and calking hammers. 


THE INDEPENDENT PNEUMATIC Toor Company, First National 
Bank Building, Chicago, Ill, had a complete working exhibit of 
its Thor pneumatic tools and appliances at the Railway Master 
Mechanics and Master Car Builders’ Convention held at Atlantic 
City, N. J., June 12 to to. 


THE BrAcCKNER Rotary Pump and Power Mfg. Co., Petoskey, 
Mich., has taken a space in the Philadelphia Bourse exhibition, 
and will make a display of its pumps which may be seen in 
operation. The company will be represented in its new field by 
Mr. H. H. Blake, M. E., of Philadelphia, who was formerly with 
the Platt Iron Works. Inquiries are solicited regarding pumps 
for all services. 


CRUCIBLE STEEL CASTINGS, made in. sizes from I to 1,000 pounds, 
are manufactured by the Buffalo Crucible Casting Company, 25 
Washington street, Buffalo, N. Y. ‘The company states that its 
castings are particularly adapted for use where high tensile 
strength and long wearing qualities are desired, as in crank 
shafts, connecting rods, gears, die blocks, automobile parts, ete. 
They are said to be smooth, -soft, solid and easily machined. 


CLEVELAND PUNCHES AND SHEARS, rotary planers, plate planers, 
bending rolls, straightening rolls, radial drills, punches and dies, 
rivet stays for pneumatic hammers, dies for riveting machines, 
punch holders and coupling nuts, drift pins, flue and handhole 
punches and machines of all kinds for boiler makers, structural 
iron works, car shops, etc. are made by the Cleveland Punch 
& Shear Works Company, Cleveland, O. Free catalogues will 
be sent upon request to readers mentioning this maeazine. 


AT A SPECIAL MEETING of the directors of the Joseph Dixon 
Crucible Company, held May 31, to take action on the death of 
John A. Walker, vice-president and treasurer of the company, 
George T. Smith was elected vice-president; George E. Long, 
treasurer, and Harry Dailey director and secretary. 

Mr. Isaac Marxkty has been elected a vice-president of 
the Eureka Fire Hose Company, 13 Barclay street, New York 
city. Mr. Markey has been identified with the Eureka Fire Hose 
Company for many years and is well equipped in every way to as- 
sume the increased responsibilities which will come to him in his 
new work. 

Mr. OLAF SaAuGsrap, representing Hohmann & Maurer Manu- 
facturing Co., Rochester, N. Y., has taken space in the exhibition 
department of the Philadelphia Bourse, where he will display a fu_l 
line of goods. Mr. Saugstad has been superintendent of the Davis 
& Boesh Temperature Controlling Co., Newark, N. J. A full line 
of automatic regulators will be in operation under steam pres- 
sure. 

TEN GILAZIER UNIVERSAL NOZZLES FOR NEW Fire Boats.—s. F. 
Hayward & Company, 20 Warren street, New York city, have 
been awarded a contract for equipping the two fire boats Thomas 
Wilett and James Duane, belonging to the City of New York, 
with stationary Glazier nozzles. Five of these are to be used on 
each of the boats to deliver a maximum stream of 3% inches in 
diameter. Each boat will-have as part of its equipment a steel 
tower from the top of which one Glazier nozzle will be operated, 
thus giving it a vantage point of about forty feet above the water 
line. 


“STANDARD” ROLLER BEARINGS on the Aphrodite—Mr. Stephen 
P. M. Tasker, 310 Pennsylvania Building, Philadelphia, Pa., has 
sent us a copy of the following letter from the chief engineer 
regarding “Standard” roller bearings on the steam yacht 
Aphrodite: “The roller thrust bearing worked excellently, and 
we got six revolutions more out of the engine with the same cut- 
off than before it was put in, not saying anything about the 
saving in coal. We have run about 11,000 miles, and have put no 
oil in thrust bearings since we started, and as for care, the oilers 
have almost forgotten that there is a thrust bearing in the ship. 
The saving in coal on the Aphrodite was betwen four and five 
tons per day.” 4 


ORIGINAL 


INTERLOCKING RUBBER TILING = 4 


Particularly adapted for Court Houses, Banking Institutions, Church Aisles, Hospitals, 
Libraries, Business Offices, Restaurants, Vestibules, Elevators, Kitchens, 
Laundries, Pantries, Bathrooms, and for Steamships and 
floating property generally. 


NEW YORK BELTING AND PACHING CO. 


91 and 93 Chambers Street, NEW YORH 


CHICAGO, ILL., 150 Lake Street 
ST. LOUIS, MO., 218-220 Chestnut Street 
PHILADELPHIA, PA.,118-120 North 8th Street 


SAN FRANCISCO, CAL., East 11th Street and 3d Avenue, Oakland 


SBOSTON, 232 Summer Street 


BALTIMORE, MD. 114 W. Baltimore Street 
BUFFALO, N. Y., 600 Prudential Building 
PITTSBURGH, PA., 913-915 Liberty Avenue 
SPOKANE, WASH., 163 S. Lincoln Street 
LONDON, E. C., ENGLAND, 58 Holborn Viaduct 


11 


When wrstong so advertisers please mention INTERNATIONAL Maring Encinggrinc. 


International Marine Engineering. 


AUGUST, 1907. 


BUSINESS NOTES. 


GREAT BRITAIN. 


Oy’s Patent Assistant CyLINDERS have been fitted to the 
. Laura, and her sister ship; also to three other vessels being 
gined by Scotch firms. 


jo WS 


S: 
en 


SANITARY FITTINGS on the Steamships Adriatic and Maure- 
taua. Doulton & Company Ltd., London and Paisley, who have 
supplied all the Sanitary, fittings for the new White Star steam- 
ship Adriatic, have received a contract for the whole of the fit- 
tings for the new Cunarder Mauretania. 


THE YorKSHIRE MacHiIne Toor, & ENGINEERING Works will in 
future be known as The Alma Machine Tool & Ene’e Works, 
Liversedge. This company, recognizing the necessity of special- 
izing on up-to-date lines, and of turning out only high class tools 
at moderate prices, has for some time past been bringing its 
manufacturing equipment up to the recognized modern standard, 
and has recently availed itself of the services of Mr. T. W. 
Webb, M. I. M. E., as general manager. Mr. Webb is well 
known as an expert in up-to-date machine tool practice, and it 
may be mentioned that he has resigned an important position in 
the management of the Birmingham small arms works to take up 
the appointment at Liv ersedge. 


Mr. M. P. Gattoway, of the Galloway Saloon Steam Packet 
Co., Leith, makes a claim that engineers and naval architects wil 
read with interest. He states that last summer he discovered the 

value of an alteration in pitch of a ship’s propellers. One of the 

bronze propellers of their Roslin Castle was damaged. They 
removed it and put on a cast iron propeller of different pitch and 
surface to the other; when the ship got under way they were sur- 
prised to find the vibration almost nil. Mr. Galloway has now 
renewed the bronze propeller that was damaged, and has carried 
out the same idea. The new propeller is ‘slightly different in 
pitch, and is of increased surface. The difference in revolutions 
between port and starboard engines will be about 15, and the 
ship’s speed is the same. One will be interested to hear the ver- 
dict of experts as to the value of this innovation. 


THE NEW WHITE STAR STEAMER Adriatic has had its high 
power rods and valve spindles packed with “Excelsior” metallic 
rings made by the Beldam Packing & Rubber Company, 93 and 
04 “Gracechurch street, London, E, C. 


Fire ExtincursHErR—The “New Era” fire extinguisher of the 
Valor Company, Ltd., Rocky Lane, Aston Cross, Birmingham, iS 
stated to be tested to a pressure of 350 lbs. to the square inch, and 
it can throw a stream of fire-extinguishing chemical from 40 to 
50 feet if necessary. It will promptly extinguish burning 
petrol, alcohol, turpentine, oil, tar, and other inflammable material 
that cannot be extinguished by water. ‘The material of which it 
is made is specially finished hard rolled copper, tinned on the in- 
side to prevent corrosion. It is strongly riveted and beautifully 
polished and lacquered. 


IMPROVEMENTS IN Sure LAmps.—Messrs. Telford, Grier & 
Mackay, Ltd., Glasgow, the well-known makers of the “Perfecta” 
patent ships’ signal lamps, have effected improvements in their 
specialty, which cannot fail to be appreciated by shipowners, ship- 
builders, surveyors and naval architects. ‘This company’s latest 
patent has for its object the application of a special arrangement in 
lamp font and burners for burning mineral oils, such as paraffin, 
mineral colza, mineral sperm, w ithout the necessity of using a 
glass chimney or any framework to act as a chimney inside of a 
Siamel lantern. In brief, Messrs. Telford, Grier & Mackay have 
succeeded in inventing a lamp which gives a brilliant light from 
paraffin oil without the use of a glass chimney or any of the de- 
vices generally adopted, such as encircling the flame with a metal 
frame fitted with glass, or fitting a cone shaped tube to act as a 
chimney. One can readily see how objectionable chimneys are, 
or indeed anything of the nature of a chimney, for whenever a 
vessel is in motion, the glass is liable to get obscured by smoke, 
and the efficiency of the lamp consequently much deteriorated. 
So that the new lamps accomplish an important improvement in 
ships’ lights. For the new lanterns, having no glass chimney, are 
free from liability of breakage, or being obscured by smoke; have 
no perforation in burner to choke up, and are unaffected by wind 
or water, all of which are points of outstanding value, as will be 
readily ur/eistood by all who realize how important for a ship’s 
safety gofid antl reliable lights are. 


AJAX MANGANESE BRONZE 


The Fact’ that a contract for 600,C00 Ibs. of Ajax ‘Manganese Bronze has been 
placed with our Company by the United States Government—being the largest 
single contract ever placed—is.no doubt sufficient recommendation as to its — 


quality, 


‘lt is guaranteed to exceed United States: Government: specifications. 


The best Bronze for Propeller Wheels and Castings required to resist great strains. Resists Corrosion. 
ee 


|THE AJAX (METAL COMPANY, 


PHILA DELPHIA,,. PAL 


Originally 


Pe 


pJ.& E. HALL Lta. 


(ESTABLISHED 1785) 


23, St. Swithin’s Lane, London, E.C., and Dartford Ironworks, Kent, England, 
MAKERS OF 


REFRIGERATING MACHINERY 


ON THE 


CARBONIC ANHYDRIDE 


introduced by them 


, MACHINES OCCUPYING MINIMUM SPACE FOR BOTH LAND AND MARINE INSTALLATIONS. 


FULL PARTICULARS ON APPLICATION. 


BIRMINGHAM, ‘ALA. 


(CO,) SYSTEM. 


into England, 
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MARINE SOCIETIES. 


AMERICA. 


AMERICAN SOCIETY OF NAVAL ENGINEERS. 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS. 
12 West 31st Street, New York. 


NATIONAL ASSOCIATION OF ENGINE AND BOAT 
MANUFACTURERS. 
314 Madison Avenue, New York City. 


GREAT BRITAIN. 


INSTITUTION OF NAVAL ARCHITECTS. 
5 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND. 
207 Bath Street, Glasgow. 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 
St. Nicholas Building, Newcastle-on-Tyne. 


INSTITUTE OF MARINE ENGINEERS, INCORP., 
58 Romford Road, Stratford, London, E. 


GERMANY. 


SCHIFFBAUTECHNISCHE GESELLSCHAFT. 
Technische Hochschule, Charlottenburg. 


y 


MARINE ENGINEERS’ BENEFICIAL ASSOCIATION. 
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THE PHOSPHOR— 
—BRONZE CO. LID. 


Sole Makers of the following ALLOYS: 


PHOSPHOR BRONZE. 
“Cog Wheel Brand’? and ‘‘ Vulcan Brand.” 
Ingots, Castings, Plates, Strip, Bars, etc. 


PHOSPHOR TIN AND PHOSPHOR COPPER. 


“Cog Wheel Brand.’’ The best qualities made. 


WHITE ANTI-FRICTION METALS: 
PLASTIC WHITE METAL. 


The best filling and lining Metal in the market. 


BABBITT’S METAL. 


“Vulcan Brand.” Nine Grades. 


“PHOSPHOR” WHITE LINING METAL. 


Fully equal to Best White Brass No. 2, for 
lining Marine Engine Bearings, &c. 


‘WHITE ANT” METAL, No. 1. 


Cheaper than any Babbitt’s, and equal to best 
Magnolia Metal. 


87, SUMNER STREET, SOUTHWARK, 


: LONDON, S.E. 


Telegraphic Address: Telephone No.: 
‘*PHOSBRONZE, LONDON.” 557, Hop. 


ceeding to his port of destination (Hamburg), 
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HELP AND SITUATION ADVERTISEMENTS. 


No advertisements accepted unless cash accompanies the order 
Advertisements will be inserted under this heading at the rate of 4 cents 
(2 pence) per word for the first insertion. For each subsequent consecutive 
insertion the charge will be 1 cent (% penny) per word. But no advertise- 
ment will be inserted for less than 75 cents (3 shillings). Replies can be 
sent to our care if desired, and they will be forwarded without additional 
charge. 


Draftsman wants position with. marine engineering or ship- 
building concern. References furnished. Address: 908 North 
Second street, Harrisburg, Pa. 


WHILST ON HER HOMEWARD VOYAGE FROM THE BLACK SEA, the 
S.S. Craigellachie (of Leith) with a cargo of grain, barley meal, 
etc., came into collision with an iceberg in the sea of Azov, and 
started some rivets on the water line in the fore peak. ‘This 
caused a leakage through the rivet holes, and encountering.a gale 
and heavy seas in the Bay of Biscay, the captain, instead of pro- 
thought it ad- 
visable to put into Plymouth, arriving there about 5 p. m. on 
Saturday, 6th April. A firm of engineers there (Messrs. Parkyn 
& Co.) arranged with the captain to pump out the fore peak, 
from which several hundred bags of barley meal had been thrown 
overboard between the Black Sea and Plymouth. The remaining 
bags having burst, the fore peak was full of a thick substance, a 
mixture of the meal and water. After trying a No. 2 Pulsometer 
pump, obtained locally, it was decided to wire to the Pulsometer 
Engineering Co., Ltd., Reading, for a larger size of pump, which 
was accordingly done, and a No. 4 Pulsometer pump, sent by pas- 
senger train, reached the ship at 6:30 p. m. on Monday, 8th April. 
This pump was fixed in the fore peak of the Craigellachie, started 
pumping at 3 a. m. Tuesday and continued till 8:30 p. m. the same ~ 
day; the pump working splendidly and discharging, it was reck- 
oned, about 60 to 80 tons of the “porridge.” The ship sailed from 
Plymouth at 9 p. m. on the Tuesday, and much satisfaction was 
expressed by the superintendent of the company and all con- 
cerned at the splendid results obtained and at the expeditious 
manner in which the work had been executed. 
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LIMITED 
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Shipbuilders a Engineers 


LICENSEE FOR 
Parsons Marine Turbines 
Normand Express Water Tube Boilers 


Particular attention given to high speed requirements 
Estimates furnished 
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THE “'B. & S.”” GENUINE PACKER RATCHET DRILLS 


are known the world over for their durability 
and careful workmanship. We also 

(iv make the Billings Patent Double Act- 
ing Ratchets. Our new catalog de- 
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our 
full 


line. 


4 The Billings & Spencer Co., Hartford, Conn., U.S.A. 
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RAINBOW PACKING 


CAN'T 


BLOW DURABLE 
RAINBOW EFFECTIVE 
OUT 


ECONOMICAL 
RELIABLE 


Will hold the 


highest pressure 


State clearly on your packing orders Rainbow and be sure you get 
the genuine. Look for the trade mark, three rows of diamonds in 
black in each one of which occurs the word Rainbow. 


PEERLESS PISTON and 
VALVE ROD PACKING 


You can get from |2 to 18 months’ perfect service from Peerless 
PacKing. For high or low pressure steam the Peerless is head 
and shoulders above all other packings. The celebrated Peerless 
Piston and Valve Rod PacHKing has many imitators, but 

no competitors. Don’t wait. Order a box today. : . 


Manufactured, Patented and Copyrighted Exclusively by 


Peerless Rubber Manufacturing Co. 
| 16 Warren Street, New York 


Detroit, Mich.—16-24 Woodward Ave. : Kansas City, Mo.—1221-1223 Union Ave. Vancouver, B. C.—Carral & Alexander Sts. 
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Sole European Depot—Anglo-American Rub- 5 is 
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l’aris, France—76 Ave. de la Republique. tile Building. Sydney, Australia—270 George St. 
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TRADE PUBLICATIONS. 


AMERICA. 


Bulletin No. 21, issued by the Submarine Signal Company, 88 
Broad street, Boston, Mass.: “The United States Lighthouse 
Board has arranged with the Submarine Signal Company to 
equip with submarine bells the light-vessels on the Pacific Coast 
and in the Gulf of Mexico. The lightships on the Atlantic Coast 
and the Great Lakes are now sending submarine signals. ‘The 
Canadian Department of Marine and Fisheries has equipped the 
St. Lawrence River and Bay of Fundy lightships to send sub- 
marine signals and are installing stations along the coast of New 
Brunswick, Nova Scotia and Cape Breton. ‘The entrance to 
every important harbor in North America is, or is to be, pro- 
tected by submarine signals. Submarine bells are in operation 
in German, English, French, Dutch and Danish waters. 
Submarine signaling is a simple, quick and accurate means 
whereby the navigator determines location and gets direction in 
thick and foggy weather, when air signals cannot be heard or, 
when heard, are misleading. Vessels of the mercantile marine 
aggregating over 1,400,000 tons are equipped to receive sub- 
marine signals. Every captain who has ever used submarine sig- 
nals appreciates the enormous relief he experiences when he 
hears the sound of the submarine bell, that comes to him through 
miles of water and guides him directly into port even when fog 
hides every object from sight, and currents of air either mislead 
him as to the direction of the fog-whistle, or else entirely pre- 
vent him from hearing its blasts. Every ship-owner should 
know that a vessel equipped to receive submarine signals can 
navigate in fog almost as safely as in clear weather. ‘Thus the 
perils of the sea are reduced to a minimum. Shippers and un- 
derwriters should realize the fact that submarine signals are 
revolutionizing the aids to navigation, and that the vessel which 
undertakes to navigate coasts where bells are installed, without 
being equipped to receive submarine signals, refuses to make use 
of the aids to navigation which governments supply and main- 
tain. Passengers by sea should look to it that the vessels on 
which they travel are equipped with the approved apparatus to 
insure safety as well as despatch. Lists of stations equipped to 
send submarine signals, and of vessels equipped to receive sig- 
nals, will be sent on application.” 


International Marine Engineering. 


All users of boilers, engines, dynamos, motors and machinery 
of any kind should write Wickes Bros., machinery manufac- 
turers and dealers, Saginaw, Mich., and ask to be put on the free 
mailing list of this company’s Monthly Stock List. 


Emmert vises are described and illustrated in catalogue No. 7, 
issued by the Emmert Manufacturing Company, Waynesboro, 
Pa. ‘The peculiarity of the Emmert vises is their ability to be 
swung around in a variety of positions, so that they always 
present the work in such an attitude to the workman that he 
can operate in comfort. ‘he Emmert “Universal” vise has 
seven pairs of jaws, so that it is adapted to grasp any kind of 
work without regard to irregularity of form. 

Cylindrical grinding machines are the subject of a handsomely 
illustrated catalogue of 64 pages issued by the Norton Grinding 
Company, Worcester, Mass. The points of superiority claimed 
for this company’s machines are as follows: The grinding 
wheel is rigidly suppported by the entire base of machine. ‘There 
is but one moving joint between the wheel and base, and this 
is very near the wheel. The wheel slide is very heavy, to pre- 
serve perfect contact of the ways. ‘This avoids the use of gibs, 
which interfere with definite and correct movements. The 
ways are of sufficient width to insure smooth motion. ‘The 
wheel slide is moved by a massive screw made of high carbon 
steel, resting in an “anvil” bearing, and has an oil bath. Diam- 
eters of work can be automatically obtained, accurate to quarter 
thousandths. No “jumping in” of wheel. Every speed of 
work, wheel, and table can be changed at the machine without 
overhead cones. All speed changes can be made without stopping 
either the work or the wheel. All adjustments, operating levers, 
and handles can be reached from one point in front of ma- 
chine. The grinding wheel is always in plain view of the 
operator when he is in the position to make all speed changes 
and adjustments. All belts run at one speed, whatever the speed 
of work, wheel or table. All table speeds can be used, whatever 
the speed of work may be. All work speeds may be. used, 
whatever the table speeds may be. The water tank is a part 
of the base and holds a barrel of water. Water flows. direct 
into tank without passing through pipes or holes. A well-made 
pump supplies water. Forty gallons of water may be delivered 
to the work each minute. Work is revolved through powerful 
gearing. The work driving plate is of solid steel. Common 
lathe dogs may be used. 
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“Folding Rules” are the subject of a circular distributed by 
Keuffel & Esser Company, 127 Fulton street, New York city, 
which should be in the hands of all users of these instruments. 

The general list of books published by Longmans, Green & 
Company, 91 Fifth avenue, New York city, has been bound in 
stiff covers and will be sent free to any reader mentioning this 
magazine. This company makes a specialty of educational 
books and works on general science. 


Drop forging machinery is the subject of an illustrated cata- 
logue of 32 pages published by E. W. Bliss Company, Brook- 
lyn, N. Y. This catalogue is just off the press and illustrates 
the latest lines of drop hammers, trimming presses, etc. A 
free copy will be sent to any reader mentioning this magazine.. 


Every Boiler Maker and user of machine tools should ask the 
Scully Steel & Iron Company, Chicago, IIl., to put him on the 
free mailing list to receive this company’s Stock List. This is a 
volume of about 150 pages, listing everything from angles to 
z-bars. 


The July issue of Graphite, issued by Joseph Dixon Crucible 
Company, Jersey City, N. J., contains Chapter III of “Pressure 
Reducing Valves,” by W. H. Wakeman; an article on “Coating 
Boiler Tubes with Graphite’; one on “Rock Drill Lubrication” 
and other articles of interest to engineers. 


The general catalogue, issued by the Durable Wire Rope Com- 
pany, 26 Atlantic avenue, Boston, Mass., should be in the hands 
of every user of wire rope. This company’s wire rope is stated to 
be especially desirable for towing hawsers, dock fasts, tiller rope 
and other marine uses. 


“Electric Fans” are the subject of illustrated catalogue No. 
315, issued by the Sprague Electric Company, 527 West Thirty- 
fourth street, New York city. This catalogue will be found of 
value to all those interested in keeping cool during the summer 
months. 

Users of machine tools of any description should write the 
Niles-Bement-Pond Company, 111 Broadway, New York, men- 
tioning this magazine, and ask to be put on the free mailing 
list of The Progress Reporter, which is issued every few weeks 
with the object of keeping the public informed as to the new 
machines and devices constantly being placed on the market by 
the Niles-Bement-Pond Company and the Pratt & Whitney 
Company. 

Compressed air pumping systems is the subject of a pamphlet 
issued by the Ingersoll-Rand Company, 11 Broadway, New York 
city. The leading methods of pumping by compressed air are 
briefly described in these pages. No attempt is made to cover the 
ground fully but the subject is exhaustively treated in larger 
publications issued by this company, which are supplied upon 
request. 


A catalogue has just been issued by the Pittsburgh Automatic 
Vise & Tool Company, Pittsburgh, Pa., illustrating special auto- 
mobile and motor boat vises. The entire book is black and white 
and in spite of its artistic nature, each subject is plainly and 
concisely dealt with. Due to the special class of people it is in- 
tended for, as little description matter as possible is given, every- 
thing being fully described by cuts. 


“Buffalo Pumps” is the title of an illustrated 132-page cata- 
logue published by the Buffalo Steam Pump Company, Buffalo, 
N. Y. In this catalogue the company has endeavored to list all 
pumps used in ordinary service, and to show their general ap- 
pearance by an illustration. The machines may vary some- 
what from the cuts shown, as each cut illustrates a particular 
size, but an exact drawing will be furnished at the time of 
ordering, if desired. In addition, it is impossible in a catalogue 
of only 132 pages to list all the combinations of steam and 
water ends the company makes. Quotations, drawings and 
specifications will be sent upon application. 


Feed water filtration is the subject of a catalogue published by 
James Beggs & Company, 109 Liberty street, New York city. 
This company manufactures the well known Blackburn Smith 
feed water filter and grease extractor for the removal of organic 
matter, sediment, lubricating oils, etc., from boiler feed water 
in marine and stationary power plants, and for the removal of 
any matter in mechanical suspension in liquids where economy 
or quality of product is affected by the presence of such mat- 
ter. ‘The filter chest of this grease extractor is divided by a 
partition into two chambers, water entering the upper or filter- 
ing chamber passes to the outlet chamber through filtering 
cartridges set in the partition. ach cartridge consists of two 
concentric perforated brass cylinders, so covered that all water 
must pass through two layers of linen Terry before it can 
proceed to the outlet. The cartridges are easily replaced when 
foul. 
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Hortsmann’s solar compensating electric time switch is described 
and illustrated in a leaflet published by the Hortsmann Gear 
Company, Limited, 13 Union street, Bath. ‘This device can be 
made to switch on and off at any fixed time and any variable 
time, and at any recurring time and period. 


A price list of woodworking machinery and appliances, con- 
sisting of a booklet of 36 pages, has been issued by A. Ransome 
& Company, Limited, Newark-on-Trent. This price list states 
that the company wishes to draw attention to the fact that in 
order to cope with its steadily increasing trade it has recently 
made considerable additions to its plant and has installed several 
of the most modern labor-saving machines, thus enabling the 
company in many instances to make substantial reduction in its 
prices. 


The 1907 pneumatic tool catalogue of the Consolidated Pneumat- 
ic Tool Company, Ltd., of Palace Chambers, 9 Bridge street, West- 
minster, S. W., is, if anything, more artistically produced than any 
previous issue of this booklet. Certainly no earlier catalogue of 
the company can claim to be so complete, and a glance through its 
pages will probably surprise even our most up-to-date engineers 
in respect of the wide range of usefulness these handy little tools 
now cover in the everyday work of the engineering shop and ship- 
yard. 


“The Deadreckoner,” an instrument for ascertaining a ship’s 
position at sea by account, is described and fully illustrated in 
pamphlet No. 10, issued by Siemens Brothers Dynamo Works, 
Limited, London. This instrument consists of two parts: the 
transmitter, which is fixed on the poop, and the recorder, which 
is placed in the chart room. ‘These are connected by a small 
electric cable about % inch in diameter. A full description of 
this instrument is contained in this pamphlet, a free copy of 
which will be sent to every reader mentioning INTERNATIONAL 
MARINE ENGINEERING. 


The boiler composition feeder with brass tube register, manu- 
factured by Sydney Smith & Sons, Nottingham, is the subject of 
circulars distributed by the manufacturer. The claim is made 
that this apparatus avoids the primitive method of supplying 
the composition through the safety valve when the boiler is at 
rest. To pass it through the injector, or pump, is an operation 
to be avoided, according to the circular, so that this simple and 
effective device has been invented in order to charge the boiler 
direct from the composition feeder. The device may be fixed 
on the tube or the front of the boiler, or arranged to feed a 
series of boilers from one supply. 


Phosphor Bronze casting alloys are described in circulars 
published by the Phosphor Bronze Company, Limited, 87 Sum- 
ner street, Southwark, London, S. E. ‘The circular states that 
this company’s alloys of phosphor bronze have been in extensive 
use for more than thirty years, during which time they have 
established a well-deserved reputation throughout the world for 
excellence and regularity in quality. ‘The statement is made that 
the company’s No. XI alloy is universally acknowledged to be 
the finest and most durable metal in existence for bearings and 
bushes of every kind, slide valves, eccentric straps and many 
other parts of machinery exposed to wear by friction. 


Every user of rubber goods should send for a copy of a very 
handsome catalogue, issued by the Leyland and Birmingham 
Rubber Company, Ltd., Leyland, near Preston. The catalogue 
has a handsome lithographed cover and the pages are all printed 
on art paper in two colors. A very complete index gives a list 
of the many specialties which this company manufactures. ‘The 
specialties of interest to our readers are various kinds of pack- 
ing, belting of several kinds, hose for steam, water and all sorts 
of purposes, etc. Although the catalogue is a very handsome 
and expensive one to publish, we infer that any of our readers 
who mention INTERNATIONAL Marine ENGINEERING can have 2 
copy sent to them free of charge. 


Griffin’s patent duplex marine oil engines, reversing gear and 
propellers are the subject of price list No. 1 issued by the 
Griffin Engineering Company, Bath. ‘This company states that 
its new patent reversible feathering propeller has been de- 
signed for use where auxiliary or occasional power is required 
for sailing craft, etc. Its special feature is that by the simple 
movement of a hand lever the blades may be instantly re- 
versed or feathered directly fore-and-aft, so that the vessel 
can proceed under sail only, without the slightest impediment 
from the propeller. For the lighter kinds of pleasure and other 
boats, where weight is of importance, it will be found per- 
fectly adapted. 
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Horizontal Log Band Saws are described and handsomely 
illustrated in a 36-page catalogue published by A. Ransome & 
Company, Limited, Newark-on-Trent. This catalogue states 
that there are in constant use about 80 of the company’s hori- 
zontal log band saws, which are in constant work in the prin- 
cipal shipbuilders’ and government dock yards, etc. and that 
all the users report that these machines leave nothing to be de- 
sired as to the quality of work which they turn out, whether 
when breaking down a large log into flitches, or sawing it into 
thin boards. With one exception, every horizontal log band 
saw which this company has supplied in Great Britain, is oper- 
ated by a man who formerly worked either a vertical log 
frame, a horizontal single blade frame, or a rack bench, so that 
the statement of competitors that it requires an expert to work 
these machines is unfounded. With regard to the objection 
that these band saws are damaged or spoiled after cutting a nail 
or spike, the company states that it knows an instance in which 
at a single cut the saw passed through no less than sixteen nails 
and spikes, and after having been sharpened and set, which 
occupied less than an hour, the saw was cutting as well as 
ever. In some cases these saws have cut through pieces of iron 
with a sectional area of more than one square inch with no 
further damage than could be put right in less than an hour in 
the sharpening machine, and resetting the teeth. 
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“NOTHING IN OR ABOUT A STEAM PLANT cuts down the dividends, 
runs up the operating expense, and causes trouble without a 
single benefit, more than boiler scale. It is a universal foe to 
those who operate, or are in any way connected with steam 
plants. The principal scale forming substances in feed-water are 
carbonate of lime, sulphate of lime or gypsum and magnesia. 
These are soluble in cold water andl m warer of moderately high 
temperature, but become insoluble at a temperature of 303 de- 
grees, which corresponds to an absolute steam pressure of 70 
pounds. Scale forming substances are precipitated by heating 
and evaporating the water. Part of the precipitation is depesited 
as mud, and part settles on the hot plates, tubes, crown sheets, 
side sheets, or any place in the boiler where these mineral sub- 
stances may get in contact with the iron, and form scale. Scale 
is very objectionable in a boiler, because it seriously detracts trom 
the heat transmitting power of the metal that 1s in the boiler. 
In boilers that have a I-16 inch scale, the efficiency is decreased 
30%, thus requiring about 15% more fuel to get the required 
evaporation. Scale keeps the water from coming in contact with 
the plates, causing them to become overheated, which greatly 
shortens the life of a boiler. The question that naturally con- 
fronts the steam user is, how can this scale be removed and its 
formation prevented at a minimum cost, without injury to the 
boiler or loss of time? A compound that will remove scale that 
is already formed must go to the root of the evil. It must act 
on the iron in such a manner as to remove the scale, and once 
removed to keep it so. This is the secret of Magic Boiler Com- 
pound now being offered for sale by the H. W. Johns-Manville 
Co., 100 William Street, New York. Its action is natural— 
neither mechanical nor chemical. When introduced into the 
boiler it seeks the iron, and working its way between the scale 
and iron, causes the scale to loosen and fall off, and presents 
a surface to which no further sediment will adhere. Magic 
Boiler Compound is adapted to every climate and locality and 
no analysis of water is required in order to secure the best 
results. The H. W. Johns-Manville Co. is issuing an interesting 
folder entitled “How to Clean a Boiler, which gives some 
very valuable information on this subject.” 
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DEcISION IN Favor oF Ajax Metar, Co. On July 31st, 1907, 
in the Circuit Court of the United States, District of New 
Jersey, Judge Archbald presiding, a decision was rendered in 
favor of The Ajax Metal Company of Philadelphia, Pa., and 
Birmingham, Ala., relative to infringement made upon their 
patent covering plastic bronze. This decision is regarded as one 
of the strongest, and fully sustains all the claims made by The 
Ajax Metal Company, and their priority in manufacturing and 
selling their celebrated Ajax plastic bronze. 


Mirrz & WEISS MARINE OIL, ENGINE in British Guiana.—Dr. 
Cephas Whitney, Georgetown, Demerara, British Guiana, in his 
motor boat Noono, equipped with a 7-horsepower Mietz & Weiss 
twin cylinder marine oil engine, has recently made a journey 
over a 285-mile stretch in the Massaruni river, and sends the 
following statement to August Mietz, 128 Mott street, New 
York city, the manufacturer of the Mietz & Weiss engine: 
“The Noone left Bartica April 3d for Suriname, a distance of 
185 miles. Strong currents and dangerous gales at times making 
progress only inch by inch, but without a mishap or stop of the 
engine, made the distance in 49 hours and 16 minutes. Much 
encouraged by this success, Dr. Whitney is now fitting up six 
boats, arranged with two cylinder installations of 10-horsepower 
Mietz & Weiss double cylinder oil engines of the tunnel propel- 
ler type, especially designed for the shallow rivers of the in- 
terior.” 
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ECONOMY OF STEAM MEANS SAVING COAT.—The reducing valves 
made by the Mason Regulator Company, 158 Summer street, Bos- 
ton, Mass., are stated to regulate and maintain an even pressure 
of steam or air. “Changes in the initial pressure do not affect 
them. 


THE SECRET OF SUPERIORITY of “Tuxeda”’ bronze union lies 
in the quality of the bronze and the quantity of it, together with 
honest workmanship, according to Franklin Williams, the 
manufacturer, 41 Cortlandt street, New York city. These 
unions are especially designed for high pressure and continuous 
service. ‘They are made entirely of bronze, with extra heavy 
ground joints, both ends being hexagonal. 


“MorE HOLES FOR LESS MONEY” is the claim made for the Knecht 
drill by the Knecht Bros. Company, Cincinnati, O. In this com- 
pany’s friction drill, the ordinary devices for driving the spindle 
and changing the speed, such as stepped pulleys, gears, etc., have 
been replaced by a friction device which the manufacturer states 
is effective and exceedingly simple, obviating loss of time from 
shifting belts, having no gears to break and to catch the fingers. 
and no limitations to variations in speed. It is said to be suitable 
for all classes of rapid and accurate drilling, both tool room work 
and for the quick drilling of jigged pieces. It drills holes of 
any size up to 9-16 inch. 


REGARDING “STANDARD” ROLLER BEARINGS.—Mr. Stephen P. M. 
Tasker, Pennsylvania Building, Philadelphia, Pa., sends us the 
following letter telling of the satisfaction given by “Standard” 
roller bearings on the steam yacht Aphrodite: “The Aphro- 
dite returned from Europe and you will be interested to learn 
how the thrust has behaved. We sailed direct to Gibraltar, then 
to Algiers, Constantinople and Norway, and cruised around the 
British Isles, then home. Very rough passage home. No 
trouble or stop of any kind due to defective machinery during 
trip. Thrust attended to but once, when two gallons of oil 
were added. Chill never off thrust. Tested for lost motion 
and none found. Not a nut or bolt has been touched since I 
adjusted them in the Spring of 1905, and they are ready for 
another trip across. The coal consumption has been very much 
reduced, and every one from the captain down praises the roller 
thrust bearing and will do all he can to induce others to use 
them. As the engine is a very heavy one, I think this as fair 
a test as could be had on board any type of vessel.’ 


THE Burrato GasoLneNge Motor Company has lately perfected 
a crude oil attachment for its motor which is able to run either 
with gasolene or oil fuel. Mr. Stephen P. M. Tasker, 310 Penn- 
sylvania Building, Philadelphia, Pa., who furnishes us with this 
information, and whose advertisement appears on the front coyer 
of this issue, states that this crude oil attachment ought to be 
a great thing for people wanting a very cheap fuel. He states 
that besides the regular high speed launch motor, the Buffalo 
Gasolene Motor Company makes a slow speed heavy duty en- 
gine, suitable for heavy boats and crude oil fuel. 


“THE CELFOR Toor, CoMPANY is the new name of the George 
R. Rich Manufacturing Company, Buchanan, Mich. under 
which new name we shall continue to manufacture the same 
devices and appliances as previously. The personnel and or- 
ganization of the company is unchanged. We manufacture 
the well-known Celfor twist drills and chucks, the Rich flat 
drills and chucks, and the improved grinding machines, boring 
bars, expanding mandrels and arch bar drill presses, under 
numerous patents granted and applied for. We are constantly 
improving the quality and design of our various devices and it 
is our desire and intention to maintain the highest possible repu- 
tation for our goods. As the originators of several radically 
new devices, we class as specialists in our line.” 


WHat THE Motor Boat and automobile manufacturer wants 
is a steel that will stand up under vibration. ‘The American 
Vanadium Company, Frick Building, Pittsburg, Pa., states that 
there are plenty of steels with great elastic strength but that they 
won't stand the terrific strains, the unexpected shocks and the 
constant vibration to which they are subjected in modern high 
speed marine engine and automobile construction. This com- 
pany calls its Vanadium steel the “Anti Fatigue’ steel, because 
it states that it not only excels in elastic limit, but that it 
has more life or vitality. to it than any other steel ever pro- 
duced. Vanadium steel is stated to be practically unbreakable 
under any of the conditions of ordinary or extraordinary use. 
The manufacturers state that it takes a tremendous pressure to 
bend it, but that it will bend before it will break; that it will 
not deteriorate under vibration; and that it will not break under 
sudden or unexpected stress. 
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Removat Norick. ‘The San Francisco Office of the General 
Electric Company is permanently located in the Union ‘Trust 
Building. Since the fire the office has been located in the Union 
Savings Bank Building at Oakland, large temporary ware- 
houses having also been erected in the same city. 


INCORPORATION OF THE MosHER WATER TuBE BoILER CoMPANY. 
—The Mosher Water Tube Boiler Company, 1 Broadway, New 
York city, has just been incorporated under the laws of the State 
of New York, with a capital stock of $200,000. The corporation 
has acquired a large plant at Ossining, N. Y., and its works 
are now being fitted up with modern tools and a complete 
equipment for the economical construction of the company’s 
boilers and accessories, for marine and stationary purposes. 
The company states that its boilers are especially adapted for 
high duty and exacting requirements, and that there is a large 
and increasing demand for them. Among the contracts re- 
cently secured are the following: Six boilers for the United 
States gunboat Nashville; four boilers for the coal, water and 
ash barges for the Brooklyn navy yard; one boiler for a United 
States revenue cutter; one boiler for the U. S. S. Restless: 
two boilers for P. W. Rouss’ new high speed yacht Winchester; 
one boiler for A. P. McLaurin, Miaria, Cuba. 


THE STANDARD RoER THRust BeEartnNcG advertised by 
Stephen P. M. Tasker, Pennsylvania Bldg., Philadelphia, Pa., 
is said to be rapidly supplanting the old-fashioned babbitted 
horeshoe thrusts with in every case an increase in horsepower 
and speed besides the saving in oil, water, coal and attention. 
Reciting one case in particular we are told that, according to 
the chief engineer of the S.S. Sagamore, the speed was in- 
creased seven-tenths of a knot per hour with the same coal con- 
sumption; the amount of oil formerly used in a given time was 
forty-two quarts, and the amount now used in the same time 
seven quarts; vibration was reduced to a very noticeable extent. 
The water jackets were entirely done away with and not, under 
any circumstances, had the roller thrust heated or caused 
trouble. The steamer was run about four thousand miles since 
the application of the bearing and it showed absolutely no wear. 
In the case of the steam yachts Kittewan and Wadena they used 
about one-twentieth the amount of oil for lubrication and in- 
creased the revolutions with the same pressure of steam and 
cutoff. 
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Applied Mechanics and Mechanical Engi- 
neering. Including all the Inst.C.E. Exams. in 
Applied Mechanics, Strength and Elasticity of | 
Materials; Theory of Structures, also B of E and C 
and G Questions. Two Volumes, sold separately. 
VOL. I.. Work and it application — Friction, 
Lubrication of Bearings—Gearing and its appli- 


JAMIESON’S WORKS. 


i-xxiv + 712 


padding." —Tiiives. 


cation. 568 pages and 300 Illustrations. Fifth 
Edition. 8s. 6d. 
VOL. II. Motion and Energy—Graphic statics— 


Strength and Elasticity of Materials—Hydraulics 
and Hydraulic Machinery With over 800 pages | 


bine.''—Steasiishi 
and 371 Ilustritions. Fifth Edition, 12s. 6d. MUO annship 


Applied Mechanics (Elementary Manual 
ot). Seventh Edition, Revised and Enlarged. 3s 6d. 

Magnetism and Electricity (Practical Ele- 
mere Manual of). Seventh Edition, Revised. 
3s. 6d. 


In Large Crown 8vo 


The British Mercantile Marine: An 
Historical Sketch of its Rise and Development. 
By the Editor, Capr. BLackMore. 33s. 6d. | 

Elementary Seamanship. By D. Witson- 
Barker, Master Mariner, F.R.S.E, FR.G.S. 
Fourth Edition, Thoroughly Revised, Enlarged, 
and Re-set. Fully Illustrated. 6s. 


Know Your Own Ship: A Simple Explana- 


Commerce. 


Navigation: Theoretical and Practical. 
By D. Witson-BarkeR and WILLIAM ALLINGHAM. 
Second Edition, Revised. 3s. 6d. 


vised. 3s. 6d. 


up to date supplied more than 1,500 davits. 


In handsome Cloth, with 252 Illustrations, 15s. net. 
THE THEORY OF 
THE STEAM TURBINE. 
i By ALEXANDER JUDE 


“S@ne of the)best 7... there is absolutely no 


| In Large Crown 8vo., with 131 lilustrations. 6s. net. 

j LECTURES ON ; 

THE MARINE STEAM TURBINE. 
By Prof J. H. Birrs, LL.D., M_Inst N.A. 

“The best popular work on the Marine Steam 


Steam ana th2 Steam Engine (Elementary | Fifth Edition Revised. ee aa 6s. net. Edition. 10s. 6d. 
Wari. ioe TH Revisediand: | ENGINE-ROOM PRACTICE. 3 : : 
Tee ease Edition, ‘Revised an | By J.G. Liversince, R.N., A.M. Inst.C.E A Mechanical Text-Book A Practical 


““This very useful book '—Engineer's Gazette. 


2 Handsome Cloth. 4s 6d. net. 

THE THERMO-DYNAMIC PRINCIPLES OF 
ENGINE-DESIGN. 

By Lionet Hosss, Eng.-Lieut. R.N. 


GRIFFIN’S NAUTICAL SERIES. 


“Every ship should have the whole series as a 
reference library. Handsomely bound, clearly 


printed and illustrated.”—L iver pool Journal of 


Marine Meteorology: For Officers of tne 
Merchant Navy. By WiLitaAmM ALLINGHAM. With 
Illustrations, Maps, and Diagrams. 1s. 6d 


tion of the Stability, Construction, Tonnage, and | Latitude and Longitude: How to find Ndi a dl Dilaesk. 
Freeboard of ole By BOS: WALTON, Naa them. By W. J. Mitrar, C.E. Second Edition, Beene ae Roath eee 

Architect. With numerous Illustrations. Nint Revised. Qs. Ss ; . ne 
Edition. 7s. 6d. A Medical and Surgical Help for Ship 


Practical Mechanics: Applied to the re- 
quirements of the Sailor. 
Master Mariner, F.R.A.S. Second Edition, Re- 


SEND FOR FULL DESCRIPTIVE CATALOGUE. 


LONDON : CHARLES GRIFFIN & COMPANY, LTD., EXETER ST., STRAND, W.C. 
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THE WELIN Quaprant Davit, for which A. P. Lundin, 17 
Battery Place, New York city, is the American mariager, has 
This device has 
been adopted by the following steamship lines: Allen Line, 
Royal Mail Steam Packet Company, Ltd., Union Castle Mail 
Steamship Company, Compagnie Generale Transatlantique, 
Chargeurs Reunis, Hamburg-American Line, Holland-America 
Line, Nord Deutscher Lloyd, Toyo Kisen Kabushiki Kaisha, and 
others; also by several governments. A number of the railroad 
companies in Europe, South America, New Zealand and the 
United States have recently adopted these davits for their ex- 
press steamers and ferryboats. 


SAFETY, EconoMy AND REDUCED OPERATING EXPENSES are at- 
tained by the following conditions, according to the Falls Hol- 
low Staybolt Company, Cuyahoga Falls, Ohio: “By the equili- 
bration of the temperature between the inner and outer sheets 
of the firebox, expansion and contraction of the staybolts are 
made equal and uniform. The breakage of the staybolts is re- 
duced to the limit of the life of the material in wear and tear, 
unaffected by dilatations, which produce crystallization. The 
natural life of good material is increased and its tensile endur- 
ance in the steam space is 15 per cent greater in temperatures up 
to 500 Fahrenheit. The breakages at the critical temperature, and 
breakages at higher temperature, in the inner ends and necks of 
the staybolts are often causes of explosions. The brittle quality is 
never, when the material is good, found in temperatures under 
500 Fahrenheit. The steam, after absorbing the excess heat in 
the inner ends, disrupting, in part, by dissociating its hydrogen 
and oxygen, superheated to a perfect gas, passes with those gases 
into the furnace, there converting the solid fuel into a gaseous 
fuel, and to water gas. At the same time, with the making of 
the gases, the streamlets of air, passing through the staybolts, 
take with them the heat at the inner ends of the staybolts, and 
there, in the presence of the sensible heat of the furnace, and 
in the affinity of its oxygen for the combustibles in the fuel, the 
oxygen separates from the nitrogen, which improves the 
draught to unite with the combustibles in the gaseous fuel, and 
perfects combustion by their perfect union. By only such means, 
more fully explained in U. S. Patent 853,009, and ‘La raison 
d'etre,’ can relief be had from the explosions, and loss by smoke, 
cinders and sparks, cease to affect the accounts for operating ex- 
penses. 


Prof. W.J.M. RANKINE’S WORKS. 
A Manual of Applied Mechanics. With 


numerous Illustrations In Crown 8vo, cloth. 
Seventeenth Edition. 12s 6d. 


A Manual of Civil Engineering. With 


numerous Tables and Illustrations. In Crown 
8vo, Cloth. Twenty-third Edition. 16s. 


| A Manual of Machinery and Millwork. 
With nearly 300 Illustrations Crown 8vo, Cloth. 
Seventh Edition. 12s 6d. 


A Manual of the Steam Engine and 
other Prime Movers. With a Section on Gas, 
Oil, and Air Engines by Bryan Donkin  Six- 
teenth Edition. 14s. 6d. 


Useful Rules and Tables For Architects, 
Builders, Engineers, Founders, Mechanics, Ship- 
builders, Surveyors, Electricians, &c. Seventh 


21s. net. 


and Simple Introduction to Mechanics By Prof. 
Rankine and C. E. Bamser. Fifth Edition 9s. 


Scientific Papers With Portrait of the 
Author on Steel and Memoir by Prof. Tair, M.A. 
Royal 8vo, Cloth. 3ls. 6d. 


Trigonometry. For the Young Sailor, &c. 
By RicHarp C. Buck, of the Thames Nautical 
Training College, H MS. “ Worcester.” Third 

| Edition, Revised. Price 3s. 6d. 

Practical Algebra. By RicHarp C. Buck. 
Companion Volume to the above, for Sailors and 
others. Second Edition 3s. 6d 

The Legal Duties of Shipmaster. By 
BENEpicT Wm. GinsBurG, M.A., LL.D Second 


masters. Including First Aid at Sea. By Wm. 
Jonnson SmirH, F R.C.S, Principal Medical 
Officer, Seamen's Hospital, Greenwich. Third 
Edition, Thoroughly Revised, 6s. 


By Tuos. MACKENZIE, 
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THE INCORPORATION oF AN Orp EstaslisHED BusINEss.—The 
business conducted by, and under the name of, M. I. Davidson, 
154 Nassau street, New York, for the past twenty-five years, in 
the manufacture of steam pumps, condensers, etc., was recently 
incorporated under the name of M. ‘I. Davidson Company. ‘The 
incorporation causes no change in any way in the conduct of 
the business, the,company consisting of Mr. Davidson and the 
heads of the several deparements) Twho have been associated 
with him for many years. 


Bor,eR Drarr.—The B. F. Saeeer Co., Hyde Park, Mass, 
states that “No greater waste occurs in modern steam-boiler 
practice than that which is inherent in the employment of a 
chimney for the production of draft, namely, the loss of heat 
in the escaping gases. As the chimney depends for its action 
upon the maintenance of a temperature difference between the 
internal gases and the external air, it is manifest that, with a 
chimney, this waste can never be eliminated. It may be palliated, 
it is true, by the building of higher chimneys, so that the same 
intensity ‘of draft may be obtained with a lower stack tem- 
perature. But such means of providing for the utilization of 
the otherwise waste heat is expensive. For instance, if, with 
an external temperature of 60 degrees and an internal tempera- 
ture of 500 degrees, sufficient intensity of draft is produced by 
a chimney 100 feet high, it will require a height of 175 feet to’ 
produce the same draft when the temperature of the gases is re- 
duced to 250 degrees. In addition, the means provided for ex- 
tracting this heat will increase the resistance, and provision for 
overcoming the same will have to be made by greater chimney 
height. In the case of a fan, however, the power expended as 
measured in heat units necessary to produce the same results 
may, under ordinary conditions. be only about one seventy-fifth 
of that necessary with a chimney. In other words, the fan 
renders available for utilization practically all of the heat 
wasted by the chimney while it possesses the further advantage 
of readily creating the additional draft required when _heat- 
abstracting devices are introduced. Messrs. Donkin and Ken- 
nedy, in seventeen independent boiler tests, found the heat lost 
up the stack when no economizer is used to range between 9.4 
percent and 31.8 percent of the total heat of combustion. As 
it is not practicable to cool the gases to atmospheric tem- 
perature, it is evidently impossible to utilize all the heat, but 
the ordinary economizer should, with mechanical draft, show 
a saving of between Io and 20 percent.” 


THE NEw York OFFICE of the B. F. Sturtevant Company, Hyde 
Park, Mass., has been removed from 131 Liberty street, to the 
new’ Engineering Building, 114 Liberty street, where much better 
facilities are provided for conducting the company’s rapidly 
increasing business. f 

Marreson & DRAKE, manufacturers of the “Star” condenser 
packing tool, have removed their offices from 506 Bourse, Phila- 
delphia, Pa., to the Importers’ and Traders’ Building, 59- -61 Pearl 
street, New York. This firm will retain representation in Phila- 
delphia with Elisha Webb & Son Company, corner Chestnut and 
Water streets. 


Mr. Georcrk B. Foster, who was formerly in charge of the 
Wagner-Bullock Sales Agency in Chicago, and recently the 
Assistant Sales Manager of the Allis-Chalmers Company, is 
now connected with the Power Improvement Company of Mil- 
waukee, at the Chicago Office, Fisher Building. The Power 
Improvement Company being Industrial and Commercial Engi- 
neers is prepared to take contracts for power plants of any 
capacity. It is also making a specialty of industrial and water 
works installations. 


THE CASE PROPELLER WHEEL.—A. Wells Case & Son, High- 
land Park, Conn., makers of the Case outward thrust propeller 
wheels, are receiving flattering testimonials on the good results 
obtained from the use of their wheels. The Jacksonville Towing 
and Wrecking Company says that the Case wheel placed on- 
their steamer Admiral Dewey runs easier and drives the boat 
faster with a somewhat reduced consumption of coal than was 
the case with the old wheel. A Case propeller wheel furnished 
the steamer Picayune, owned by M. T. Doullet, New Orleans, 
La., last September, had given perfect satisfaction and increased 
that vessel’s speed one mile an hour on less coal consumption. 
The government tug Richard Caswell at Wilmington, N. C., is 
giving perfect satisfaction with a wheel furnished by this firm. 
C. L. Myers, manager of the Peninsular & Occidental Steamship 
Company at Jacksonville, Fla., says that a Case wheel on the 
steamship Martinique of that line has given very gratifying’ re- 
sults in increasing that vessel’s speed and in making her more 
easy to handle. The Case propeller wheels are not a new prod- 
uct, as they have been on the market for many years. 


. oni SNA =x 


ME RLO 


EIKING f 


ae 


ER TILING sf 


Particularly adapted for oe Hower ae Institutions, Church Aisles, Hospitals, 
Libraries, Business Offices, Restaurants, Vestibules, Elevators, Kitchens, 
Laundries, Pantries, Bathrooms, and for Steamships and 
floating property generally. 


NEW YORK BELTING AND PACHING CO. 


91 and 93 Chambers 


‘CHICAGO, ILL., 150 Lake Street 
ST. LOUIS, MO., 218-220 Chestnut Street 
PHILADELPHIA, PA.,118-120 North 8th Street 


SAN FRANCISCO, CAL., East 11th Street and 3d Avenue, Oakland 


‘BOSTON, 232 Summer Street 
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NEW YORK 


BALTIMORE, MD.. 114 W. Baltimore Street 
BUFFALO, N. Y., 600 Prudential Building 
PITTSBURGH, PA., 913-915 Liberty Avenue 
SPOKANE, WASH., 163 S. Lincoln Street 
LONDON, E. C., ENGLAND, 58 Holborn Viaduct 


Street, 
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BUSINESS NOTES. 


GREAT BRITAIN 


“LASCAR” METALLIC PACKING, and asbestos and rubber goods oi 
all kinds, are manufactured by Robert Beldam, 79 Mark Lane, 
London, E. C. Mr. Beldam states that he makes special quota- 
tions for export trade. 

‘THE REFRIGERATING MACHINERY made by J. and E. 
ted, 23 St. Swithin’s Lane, London, FE. C., is operated on the 
carbonic anhydride system. [hese machines are stated to 
occupy the least possible space in both marine and land installa- 
tions. 

Messrs. CLARKE, CHAPMAN & Co. have supplied their wind- 
lasses, winches, capstans, pumps, ash ejectors, lifeboats, or electric 
installation to the following steamers recently launched: Den 
of Ruthven, Heliopolis, Alice, Peiho, Alexandra (Royal yacht), 
Strathdon, Miranda, Tabaristan, and Victor. 

AMONG THE NAUTICAL AND SCIENTIFIC INSTRUMENTS manu- 
factured by Heath & Company, Limited, Crayford, London, are 
Bell pattern navy sextants; Borda French metal sextants; Hez- 
zanith prism binoculars with removable prisms; Hezzanith bin- 
oculars, army and navy pattern; Hezzanith navy telescopes; 
Hezzanith binnacles, navy and mercantile pattern; Hezzanith 
liquid compasses; sounding machines, barometers, etc. 

THE CASTNER-KELLNER ALKALI Co., which about a year and 
a half ago established new chemical works at Wallsend-on-Tyne, 
have not been slow to discover and appreciate the economic value 
of their Tyneside location, and we understand they are now on 
the eve of further developments there. The directors are re- 
ported to have just completed arrangements for the purchase 
of additional land, an extra supply of electricity, and the 
necessary new plant, the result of which will be almost to 
double their present output of chemical products. Another Wall- 
send development, thanks to cheap electricity and available land, 
is that of the British Aluminum Co., which are reported to 
have secured a site near the Parsons Turbine Works, where they 
intend to lay down plant capable of turning out nearly 2,000 
tons per annum, a figure not yet reached in this country. 
The whole of the plant will be worked by electricity, and the 
erection of the establishment, it is expected, will soon be begun. 


Hall, Limi- 


THe Crompton Sirent AsH Horst has been fitted to the 


steamers Hermes and Gorsefeld. 


WHAT IS PERHAPS THE LARGEST reversible propeller yet made 
has just been ordered from Gaines Reversible Propeller Co., 
Riverside Works, Putney Embankment, S. W. ‘This propeller 
will be 5 feet in diameter, and is for a boat of 250-b.h.p., its 
engine running at 400 r.p.m. Other large propellers recently 
estimated for include one for a 200-h.p. motor at 300 r.p.m.; 
180-h.p. at 400 r.p.m., and one for 150-h.p. at 300 r.p.m. 5 

“Cos WHEEL Branp PHosPpHOR Bronze, rolled and drawn,” is 
made by Phosphor Bronze Company, Limited, 87 Sumner street, 
Southwark, London, S. E. The company states that most of the 
leading engineers have during recent years realized the valuable 
qualities of rolled and drawn phosphor bronze for a variety of 
purposes, but that as many still seem ignorant of these properties, 
while the reduced prices have removed all objections to ex- 
tensive application, the company is publishing a short descrip- 
tion of the material. As the result of tests it is seen that 
rolled or drawn phosphor bronze possesses a unique and re- 
markable quality: its elasticity is absolute practically up to 
breaking stress; that is to say, the metal in these forms may be 
exposed to strains only a few tons below the breaking weight, 
without permanent set or deformation of any kind. As the 
limit of elasticity of the material will be seen to be higher 
than the breaking strain of the best mild steel, it follows, ac- 
cording to the manufacturer, that rolled phosphor bronze is the 
most reliable alloy extant, not only where a maximum of re- 
sistance to corrosion is demanded, but also for purposes where 
mild steel in point of strength leaves something to be desired. 
As factors of safety are properly based on the limits of elasticity 
of materials, with a due regard to an efficiency of clongation, 
and as such limits are on an average only one-half of their 
breaking strains, it will be seen that such factors of safety may, 
in the case of rolled or drawn phosphor bronze, where elastic 
limit and breaking strain are practically identical, be safely 
reduced to about one-half their ordinary magnitude, and that 
thus, in spite of higher price, rolled or drawn phosphor bronze 
will he the safest as well as the cheapest material for many 
purposes. 


AJAX MANGANESE BRONZE 


The Fact that. a contract for 600, C00 Ibs. of Ajax, Went pute Bronze has been 
placed with our ‘Company by the United States Government—being the largest 
single contract ever. placed—is no doubt sufficient recommendation as to its 


quality, © 


Tt is: ‘guaranteed to exceed United States: Government. specifications. 


The best Bronze for Propeller Wheels and Castings required to resist great strains. Resists CONSE. 


THE AJAX (METAL COMPARY, 


“PHILADELPHIA, 9 ‘PA 


2a" 


BIRMINGHAM, ALA. 


J.@& E. HALE Ltd. 


(ESTABLISHED 1785) 
23, St. Swithin’s Lane, London, E.C., and Dartford Ironworks, Kent, England, 


makERS or CARBONIC ANHYDRIDE (CO.,) 


REFRIGERATING MACHINERY 


REPEAT 
UNION CASTLE MAIL S.S. Co. 53 P. 
HAMBURG AMERICAN LINE 53 
ELDER DEMPSTER & Co. 46 


INSTALLATIONS SUPPLIED TO 
& O. STEAM NAV. GCo.. 
WHITE STAR LINE 
CHARGEURS REUNIS 


HOULDER LINE, Ltd. 13 
NIPPON YUSEN KAISHA 13 
ELDERS & FYFFES, Ltd. 13 


ROYAL MAIL S. P. Co. 40 TYSER LINE 


etc, 


CANADIAN PACIFIC Ry. 12 
etc. 
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MARINE SOCIETIES, 


AMERICA. 


AMERICAN SOCIETY OF NAVAL, ENGINEERS. 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL, ARCHITECTS AND MARINE ENGINEERS. 
12 West 31st Street, New York. 


NATIONAL ASSOCIATION OF ENGINE AND BOAT 
MANUFACTURERS. 
314 Madison Avenue, New York City. 


GREAT BRITAIN. 


INSTITUTION OF NAVAL ARCHITECTS. 
5 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND. 
207 Bath Street, Glasgow. 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 
St. Nicholas Building, Newcastle-on-Tyne. 


INSTITUTE OF MARINE ENGINEERS, INCORP., 
58 Romford Road, Stratford, London, E. 


GERMANY. 


SCHIFFBAUTECHNISCHE GESELLSCHAFT. 
Technische Hochschule, Charlottenburg. 


MARINE ENGINEERS’ BENEFICIAL ASSOCIATION. 


NATIONAL OFFICERS. 


President—Wm. F. Yates, 21 State St., New York Cit 
Biss eV ice ceident Wim. J. Brady, Jr., 57 Riecion 


Second Vice-Pres.—Jose h R. Blanchett, 209 Potomac Ave., Buffalo, N. Y. 
Third \Vice-PresJos. B. idbdh, aa Ne Aan Sen REA ee 
Secretary—George A. Grubb, 1318 Wolfram St., Sta. L. V., Chicago, Ill. 
Treasurer—Albert L. Jones, 289 Champlain St., Detroit, Mich. 


ADVISORY BOARD. 


Chairman—Wnm. Sheffer, 428 N. Carey St., Baltimore, Md. 
Secretary—W. D. Blaicher, 10 Exchange St., Buffalo, N. Y. 
Franklin J. Houghton, Port Richmond, L. TV ENSAYe 


Rt, San Francisco, 


a ae | 


THE PHOSPHOR— 
—BRONZE CO. LTD. 


Sole Makers of the following ALLOYS: 


PHOSPHOR BRONZE. 


‘““Cog Wheel Brand’”’ and ‘‘ Vulcan Brand.” 
Ingots, Castings, Plates, Strip, Bars, etc. 


PHOSPHOR TIN AND PHOSPHOR COPPER. 


““Cog Wheel Brand.’”’ The best qualities made. 


WHITE ANTI-FRICTION METALS : 
PLASTIC WHITE METAL. 


The best filling and lining Metal in the market. 


BABBITT’S METAL. 


“Vulcan Brand.’’ Nine Grades. 


“PHOSPHOR” WHITE LINING METAL. 


Fully equal to Best White Brass No. 2, for 
lining Marine Engine Bearings, &c. 


“WHITE ANT” METAL, No. 1. 


Cheaper than any Babbitt’s, and equal to best 
Magnolia Metal. 


87, SUMNER STREET, SOUTHWARK, 


LONDON, S.E. 


Telegraphic Address: Telephone No.: 
““PHOSBRONZE, LONDON.” 557, Hop. 


International Marine Engineering. 


HELP AND SITUATION ADVERTISEMENTS. 


No advertisements accepted unless cash accompanies the order. 


Advertisements will be inserted under this heading at the rate of 4 cents 
(2 pence) per word for the first insertion. For each subsequent consecutive 
insertion the charge will be 1 cent (% penny) per word. But no advertise- 
ment will be inserted for less than 75 cents (3 shillings). Replies can be 
sent to our care if desired, and they will be forwarded without additional 
charge. 


Draftsman wants position with marine engineering or ship- 


building concern. References furnished. Address: 908 North 
Second street, Harrisburg, Pa. 
First-class engineer and draftsman wants position. Clyde 


trained, good on repairs in drydock, pipe arrangements of large 
or small cargo steamers and re-boilering steamers. Now chief 
draftsman; wishes change, States or Canada. Address: Clyde, 
care INTERNATIONAL MARINE ENGINEERING, I7 Battery Place, 
New York City. 


ENGLISH AGENCIES WANTED 

The subscriber, who has had much experience as 
assistant secretary to one of the largest companies in 
Great Britain, is desirous.of obtaining London and British 
agencies for American and other manufacturers. He speaks 
French, German, and Dutch and has had extensive ex- 
perience in continental business. Best of references. 
Address: Agency, care J. Hewitt & Co., 12 St. Benet - 
Place, Gracechurch Street, London, FE. C. 


Two Marine Boilers for sale, 15 ft. 10 in. diameter, 10 ft. 5 im. 
long; 4 corrugated furnaces each. Address the Spencer-Griscom 
Company, 90 West Street, New York City. 


MEssrs. Waites, DovE & Co. have had their “Bitumastic”’ 
enamel applied to the bunkers, after peak, after trimming tank, 
fore ballast tank, and engine-room ballast tank, and to ship’s 
side in engine-room of the new steamship Duke of Albany, just 
launched by Messrs. J. Brown & Co.; and their “Bitumastic” 
cement has been used on the flat of bottom of steamship Manuel, 
just launched by Messrs. Scott, of Kinghorn. 


A NEW ELECTRIC Horst has been placed on the market by 
Messrs. Kramos, Limited, Bath, manufacturers of portable elec- 
trical tool equipment, hoists, controllers, etc. It is claimed for 
this new hoist that it hangs perfectly plumb at all loads, al- 
though suspended with one I-bolt only. This is arranged by 
having two drums and two motors. The drums both work on 
the same spindle but in opposite directions. ‘The rope is fixed 
to the outer side of each and winds toward the center, thereby 
giving lateral balance. ‘The balance lengthways is obtained by 
placing the two motors on opposite sides of the drums. Diff- 
culty was at first experienced through the motors running at 
slightly different speed, consequently the rope gradually wound 
off one drum on to the other. ‘This was overcome by mechan- 
ically interlocking the two gears. Another useful feature about 
this hoist is that a special pulley can be provided over which 
the rope can be slung in a few minutes, which converts it’ into 
a four-rope machine capable of lifting double the load at half 
the lifting speed, with half the lifting height. This design has 
proved so successful that Messrs. Kramos are standardizing it 
for all sizes from 3 cwt. to 5 tons, and in four different types. 


UNIVERSITY OF DURHAM. 


Armstrong College, NeWweastle-wpon- Tyne. 


Principal: Sir ISATIBARD OWEN, D.C.I., [1.D. 
SESSION OF 1907-8. 


Matriculation and Exhibition Examinations, 
September 30th-October 5th. 

Opening of Term, October 8th. 

Particulars of curricula for University Degrees and College 
Diplomas in Engineering, Electrical Engineering, 
Naval Architecture, Mining, Metallurgy, Agri- 
culture, Pure Science and Letters; as well as of 
Fellowships, Scholarships and Exhibitions, and of facilities for 
residence on application to 

F. H. PRUEN, Secretary «=~: 
Armstrong College Newcastle-upon Tyne 
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RAINBOW PACKING 


CAN’T 


BLOW DURABLE 
RAINBOW EFFECTIVE 
OUT 


ECONOMICAL 
RELIABLE 


Will hold the 


highest pressure 


State clearly on your packing orders Rainbow and be sure you get 
the genuine. Look for the trade mark, three rows of diamonds in 
black in each one of which occurs the word Rainbow. 


PEERLESS PISTON and 
VALVE ROD PACKING 


You can get from 12 to 18 months’ perfect service from Peerless 
PacKing. For high or low pressure steam the Peerless is head 
and shoulders above all other packings. The celebrated Peerless 
Piston and Valve Rod PacKing has many imitators, but 
no competitors. Don’t wait. Order a box today. 


Manufactured, Patented and Copyrighted Exclusively by 


Peerless Rubber Manufacturing Co. 
16 Warren Street, New York 


Detroit, Mich.—16-24 Woodward Ave. Kansas City, Mo.—1221-1223 Union Ave. Vancouver, B. C.—Carral & Alexander Sts. 
Chicago, I1].—202-210 South Water St. Seattle, Wash.—Railroad Way & Occidental Richmond, Va.—Cor. Ninth and Cary Sts. 
Pittsburg, Pa.—634 Smithfield St. ve. Waco, Texas—709-711 Austin Ave. 
San Francisco, Cal.—131-153 Kansas St. Philadelphia, Pa.—220 South Fifth St. Syracuse, N. Y.—212-214 South Clinton St. 
New Orleans, La.—Cor. Common & Tchoup- Louisville, Ky—111-121 West Main St. Boston, Mass.—110 Federal St. 
> itoulas Sts. Indianapolis, Ind.—16-18 South Capitol Ave. Buffalo, N. Y.—43-45 Pearl St. 
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AMERICA. 


Catalogues Nos. 23 and 24 have just been issued by the 
Chicago Pneumatic Tool Company, First National Bank Build- 
ing, Chicago, Ill. No. 23 is a book of more than one hundred 
pages and is devoted exclusively to Franklin air compressors. 
It contains descriptive matter and much information regarding 
air compressors, together with half tone engravings of. the 
machines and parts. Catalogue No. 24 is also a book of more 
than one hundred pages and covers elaborately the company’s 
well known line of pneumatic tools and appliances, including 
Boyer and Keller hammers, Little Giant drills, sand rammers and 
hoists. Both books are printed in colors, conveniently indexed 
and strongly bound, thus making them books of reference as well 
as catalogues. A free copy will be sent upon application to those 
of our readers who will mention this magazine. 

“Blectric Heating” is the title of an 82-page catalogue, pub- 
lished by the Simplex Electric Heating Company, Cambridge, 
Mass. “After many years’ experience with all the known meth- 


ods of making electric heaters, we have developed the fact that. 


no durable, reliable heater can be made to operate at the tempera- 
tures required for ninety percent of the work electric heaters 
are made for, unless the electric heating element is so arranged 
as to have uniform temperature, uniform and rapid conduction of 
heat to the thing to be heated, and that the heating element be 
sealed in place. No method covers all these requirements except 
the “enamel method,” by which the heating resistance is em- 
bedded and sealed in an insulating coat of enamel burned on to 
the article to be heated. For eight years, continuous effort has 
been put forth to develop the enamel and the resistance element 
to a state that would enable us to secure a product that under 
all ordinary conditions of use would prove durable for years. 
That this has been accomplished is evidenced by the fact that 
electric heaters are no longer a novelty, and that our product is 
in demand throughout the civilized world; our export business 
to-day is equal to the entire output nine years ago. While having 
a large number of patents covering other methods permitting 
cheaper production cost, after exhaustive trials we have set them 
aside because they were wrong in principle and unsatisfactory 
in continued operation. Recent improvements in enamel and the 
heating element have been material, and insure our product to 
be thoroughly reliable.” 
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Mason regulating devices: are the subject of an illustrated 80- 
page booklet issued by the Mason Regulator Company, 158 Sum- 
mer Street, Boston, Mass. ‘This booklet states that the splendid 
reputation of Mason regulators is the result of twenty-two years 
of persistent effort backed by large capital and superior manu- 
facturing facilities; that the company’s devices were designed by 
an expert engineer of long and varied experience. The company 
invites correspondence from persons having difficult or peculiar 
problems to solve, as it can often suggest an easy, reliable, and 
economical solution. 


Hydraulic forcing presses are described in illustrated catalogue 
No. 70, published by the Watson-Stillman Company, 26 Cortlandt 
Street, New York City. This catalogue is an assortment of 
sheets selected from more than 800 pages of the company’s cata- 
logues and circulars on the subject of hydraulic forcing presses. 
The Watson-Stillman Company makes a very large line of high- 
pressure tools for all purposes, and if a specific machine of any 
sort is required, the manufacturer for the company is always 
prepared to enter into the matter with exceptional facilities, All 
our readers interested in the subject of hydraulic tools and 
machinery should ask for a copy of this catalogue. 


“Fine Mechanical Tools” are the subject of a 232-page catalogue 
just published by the L. S. Starrett Company, Athol, Mass. This is 
a very complete and fully illustrated book, and a copy should be 
in the hands of every user of such tools. Many new and unique 
tools are shown by the more than 300 illustrations, and some 
additions to sizes of former tools have been made. A number of 
improvements in design will be noticed, and several more pages of 
useful tables are given than in earlier editions of the catalogue. 
There are a few changes in prices. ‘The arrangement has been 
carefully revised, every tool indexed both by name and number, 
and no pains have been spared to make this the most complete, 
handiest, and most attractive tool catalogue ever issued. A 
glance at the table of contents will indicate its wide scope. 
Among the many instruments of which this company makes a 
specialty are calipers and dividers of all sorts, center punches, 
gauges of every description, micrometers, rules and squares of 
all kinds, steel tapes, and, in fact, almost every kind of instru- 
ment of precision. Every tool sent out by the L. S. Starrett 
Company is warranted to be accurate. If, by chance, any tool 
should prove to be defective in material or workmanship, it will 
be immediately replaced. 
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The increased use of lubricants. A tasteful little brochure 
has just been issued by Messrs. James Light & Son, Limited, 
the well-known lubricant firm of Liverpool. ‘The booklet is full 
of information with regard to the various specialties of the com- 
pany, the data being of the utmost interest to the users of oils, 
greases, and other lubricants. With the enormous increase of 
machinery in recent years there has naturally come a larger de- 
mand for the articles dealt in by Messrs. Light, the up-to-date 
character of their business being seen by the many modern uses 
to which their manufactures are being put. ‘To mention a few, 
there are steam superheated h.p. cylinders, the forced lubrication 
of quick-speed engines, suction or producer gas engines. 


“The Strongest Chain in the World” is.the title of a list pub- 


lished by Weldless Chains Limited, Gartsherrie, Coatbridge. "The 
sling chains referred to in this list are made up of weldless steel 
chain and solid steel drop-forged hooks. The rings may be 
welded or solid forged according to dimensions. ‘The connections 
are made with neat solid-forged steel shackles, secured by rivets 
and cannot become detached. Among the advantages claimed 
for these slings over welded iron, are that for corresponding sizes 
they are much stronger; that to lift a given load they are the 
lightest slings on the market; that size for size the margin of 
safety is greater than that of any other slings; and that they 
are the most durable slings made. 


Kramos, Ltd., Bath, Locksbrook Engineering Works, manufac- 
turers and patentees of portable electric tools and electric hoisting 
machinery, are distributing lists illustrating and describing their 
electric hoisting machinery. ‘These lists state that it is a common 
error to suppose that worm gearing can be made efficient when 
used on small hoists; that with worm gearing the whole reduc- 
tion from the high speed motor to the low speed rope drum is 
effected by one small single gear, so that the whole of the power 
is transmitted through a very small tooth bearing surface, pro- 
ducing enormous friction and causing this type of gear to wear 
away quickly. This friction is said also to produce serious waste 
of electricity. With worm gear hoists no brake is necessary, as 
the worm and wheel lock themselves. ‘The gear, therefore, ac- 
cording to Kramos Ltd., should be spur gear throughout, the 
wheels machine-cut from steel blanks. 
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: “Wedgring” joint and fittings are described and illustrated in 

[| enth and a catalogue issued by Benjamin Parker, Ltd., Westminster Pal- 
ace Gardens, London, S. W. The “Wedgring joint is designed 

for coupling copper, brass and other, tubes in such a manner to 


be] i : : 
y e.e obviate any screwing of the tubes. By this means tubes of a 
I atest, Edition much lighter gauge can be safely used in place of the heavier 

ul gauge necessary for screwing. 

Oil engines, fixed and marine types, are described and illus- 
trated in a catalogue published by the Griffin Engineering Co., 
Copy 25-C FREE Ltd. Bath. ‘The catalogue states that at the recent competitive 
tests at Paris under the auspices of the French government, the 
Special Vermeil Medal was awarded to the Griffin oil engine; 


twenty-six points of excellence having been given it as against 
fourteen, the highest civen to any other English engine. 


CRAPHITE 
ASA 
LUBRICANT 


This booklet is brimful of just such in- i 
“The Griffin patent automatic fuel feeder for suction gas pro- 


formation as you can use in your daily | ducers” is the title of a catalogue by the Griffin Engineering Co., 


' pallens Q , Ltd., Bath. This catalogue states that simple and reliable as the 
work. Modern methods of lubricating various kinds suction gas producer is at the present moment, it has hitherto 
of machinery, little engine room “kinks” discovered lacked the desirable qualification of automatic adaption to meet 

: ; the ‘varying demands of varying engine loads. This demand is 
by resourceful engineers—over 80 pages in all, 12 pages | stated by the manufacturer to be met by the Griffin automatic 


g Q f fuel feeder. 
on marine lubrication. 


; | BUSINESS NOTES 
Write for FREE copy No. 75-C ADAETENGA 
: Joseph Dixon Crucible Co. ANYTHING THAT “REMOVES RUST IN A HURRY” from steel and 


iron work is a valuable device for all engine, boiler and struc- 
‘ tural steel builders. The Buckeye sand blast machine, made by 
Jersey City, N. J. Walter Macleod & Co., Cincinnati, Ohio, is, according to the 
manufacturer, indispensable for cleaning castings and for remoy- 


Sir Theodore Fry & Co., Rise Carr Rolling Mills, Darlington, ing rust from all steel and iron work before repainting. 


are issuing a pamphlet of shipbuilders’ sections, a free copy of THE 45TH ANNUAL, PICNIC was given by the Lunkenheimer 
which will be sent to any of our readers mentioning this maga- | Company, Cincinnati, Ohio, to its employees at White Water Park, 
zine. Among the sections illustrated are, Bell’s patent rest bar | July 7th. This park is 25 miles from Cincinnati, and three spe- 
for ships’ hatchways, etc.; Bell’s patent ship hatch rest bar and | cial trains of fifteen coaches each were necessary to carry the 
battening cleet; Bell’s registered moulding fitted for bulwark | employees and their families to the picnic, which was attended 
rails; Bell’s “Rd,” moulding suitable for fitting to ships’ bul- | by about 5,000 persons. ‘There was a concert of twenty pieces, 


warks, hatchway coamings and the like; packing slip or lineo | and a troupe of vaudeville actors entertained the assembly during 
iron; boiler, girder, and ship rivets of iron or steel. the afternoon. 
i] 
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THe Nicholson Ship Log and Speed Indicator isa radical departure\ from all{other 


types of Logs, It has no trailing line outside, and is not connected with 
the Engine. but is builtin, and becomes a part of the Ship. 

It performs four separate and distinct operations viz.: Keeps the time, 
shows at all times the speed in knots or miles per hour, counts the distance 
traveled, and records the same on a paper chart showing every variation in 
speed during the trip. The Log can be placed in the chart room, pilot 
house, or on the bridge or where most convenient. Send for catalogue. 


NICHOLSON SHIP LOG CO. 


CLEVELAND, OHIO, U.S. A. 
Eastern Agents: BARRETT & LAWRENCE, 602 Bullitt Bldg., Philadelphia, Pa, 
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THE TURNER Brass Works of Chicago has completed its new 
factory at Sycamore, Ills., and is now occupying it. The main 
factory building has a floor space of 40,000 square feet with 
‘power and heating plants additional. Improved machinery has 
been installed and the company’s facilities enlarged and greatly 
improved. ‘The factory is located on the main line of the Chicago 
& Great Western Railway, and the Galena division of the Chicago 
& North Western Railway, with side tracks to the factory. As 
soon as completely settled all orders will be shipped promptly. 
All correspondence and orders should be sent to the main office, 
Sycamore, Ills. , 


CHANGE OF NAME.—By a resolution of the stockholders, ap- 
proved July 2, 1907, and in conformity with the statutes applying, 
the name and title of the James Reilly Repair and Supply Com- 
pany has been changed to the Griscom-Spencer Company, with 
offices at 90 West Street, New York City. The shops are in 
Jersey City and Philadelphia, and the supply house at 229-230 
West Street, New York City. The president of the new com- 
pany is Clement A. Griscom, Jr., the vice-president Alexander H. 
Spencer, and the treasurer M. K. Bowman. This company’s 
shops comprise machine shops, boiler shops, brass foundries and 
shops for copper smithing, pipe fitting, electrical work, armature 
winding, painting, etc., for installations and repairs of every 
character to ships or other floating properties, power plants and 
stationary work and the manufacturing of feed water heaters, 
evaporators, condensers, grease extractors, and other specialties. 


“RELIABLE FIRMS OF BOSTON HAVING OVER HALF A CENTURY OF 
SUCCESSFUL ProcrEss”.—Under this heading in the Boston Jour- 
nal of August 2, 1907, appears a write-up showing an advertise- 
ment of the American Steam Gauge and Valve Manufacturing 
Company, 206-220 Camden Street, Boston, Mass., which appeared 
in the Journal more than fifty years ago. ‘This company was 
organized in 1854 and had its real beginning at No. 4 Charlestown 
street, where there were employed three men and seven boys. 
In 1863 the firm moved to larger quarters at No. 2 Linden Street, 
where they remained until burned out in 1872. Larger quarters 
were then secured at No. 36 Chardon Street. In 1800 the plant 
was moved to Jamaica Plain, where it continued fourteen years. 
In 1904 all departments were combined at 206-220 Camden Street, 
where to-day nearly five hundred skilled mechanics are engaged 
in the manufacture of valves and gauges. This company has 
sales rooms and offices in New York, Chicago, and Atlanta, with 
agencies in every part of the world. 


AN AMERICAN Company.—Captain A. P. Lundin, manager of 
the Welin Quadrant Davit, Co., 17 Battery Place, New York, 
writes us as follows: “Having lately had my attention drawn to 
certain rumors that our company is a foreign concern, and that 
we should be importing our davits from Europe, I should be 
very thankful if you would repudiate this statement by inserting 
the following:. The Welin Quadrant Davit Co. was incorporated 
under the laws of the State of New York on October 19th, 1906. 
The directors of the company are : John McMullan, president 
(also president of The Atlantic, Gulf & Pacific Company of this 
city), A. P. Lundin, vice-president and general manager, and 
R. H.E. Starr, patent attorney of this city, secretary and treas- 
urer, all being citizens of the United States and residents of 
New York City. So fat we have had all of our davits (with the 
exception of one set) manufactured by the Geo. V. Cresson Co. 
of Philadelphia, but we have recently made arrangements to have 
them manufactured on the Pacific coast as well. Of course it is 
a well known fact that Axel Welin, the inventor of these davits, 
is a Swede, but we, having acquired the American patent rights 
against a certain sum of United States money, do not at all think 
this should reflect upon the business as being a foreign concern, 
and other nations have not considered this. as any reason why 
they should not adopt a gear as useful as ours.” 


What is so beautiful as a trim, 


graceful, white craft, standing out > 


against the blue of sky and ocean? 


There is only one white pigment 
—OXIDE OF ZINC —that 
will remain white under marine 


conditions. 
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Free, Our Practical Pamphlets ¢: 


*‘The Paint Question” 

“Paint: How, Why and When” 
“Paints in Architecture” 
“Specifications for Architects” 
“French Government Decrees” 


We do not grind zinc in oil. Lists of manufacturers of 
Oxide of Zinc paints will be furnished on request. 


OPENING OF THE NEW GENERAL OFFICE AND FACTORY BUILDINGS of 
Keuffel & Esser Co., Hoboken, N. J..—The formal opening of the 
new re-enforced concrete buildings which Keuffel & Esser Co., 
127 Fulton Street, New York City, the well known manufacturer 
and importer of engineering and mathematical instruments, has 
erected at its plant in Hoboken, N. J., took place on July 20. 
The erection of these buildings was made necessary by the rapidly 
growing business of the firm. The demand for engineering in- 
struments and drawing materials is greater than it has ever been 
before and far exceeded the supply, which the company, with its 
former resources, could produce. ‘The completion of the new 
buildings has practically doubled the company’s facilities. The 
former general offices of the Company at 127 Fulton Street, New 
York, had become too small and it was deemed advisable to re- 
move them to the more commodious quarters provided in the new 
buildings in Hoboken. The building in New York is retained as 
the New York sales department and show rooms. ‘The new 
buildings are located at the corner of Adams and Third Streets, 
Hoboken, N. J., directly across the street from the older portion 
of the plant. They are of re-enforced concrete, and represent 
the latest progress in factory design and construction. The 
buildings are two in number, connected by a two-story structure. 
One contains the general offices, while the other is devoted en- 
tirely to manufacturing. They are practically the same in con- 
struction and together cover about 30,000 square feet of ground, 
nearly equally divided between the two. 
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SEVERAL OF THE LARGER PLANTS of the United States Steel Cor- 
poration have recently replaced their entire vise equipment with 
the high-speed “Pittsburgh” vise. These vises are manufactured 
by The Pittsburgh Automatic Vise and Tool Company, Pitts- 
burgh, Pa. 


Tue C. H. WHEELER MANUFACTURING Company, Philadelphia, 
Pa., is distributing the following bulletin: The Southern Hy- 
draulic Engineering Co., with offices in Atlanta, Ga., and Birming- 
ham, Ala., has been appointed agents for the products of the 
C. H. Wheeler Manufacturing Co., Philadelphia. These consist 
of the Wheeler-Mullan High Vacuum Apparatus. The Wheeler- 
Pratt Water Cooling Towers. Wheeler-Bar Pumps. The C. H. 
Wheeler Feed-Water Heaters and The Mullan Suction Valveless 
Air Pumps. This latter pump is attracting considerable attention 
in the engineering field. It was first placed 'on the market about 
two years ago;already there are over eighty installed, with fifty 
more in course of construction. As the efficiency of the Parsons 
or Curtis Turbine is increased 20% when the vacuum in the 
condenser is raised from 26 to 28 inches, a number of “wet and 
dry’ machines have been placed on the market to secure this 
result. These invariably consist of two separate pumps however, 
one for removing water and the other air. As a whole these 
outfits are cumbersome, complicated, and, both as regards first 
cost and maintenance, expensive. The Mullan Suction Valveless 
Air Pump performs the function of removing both air and water 
itself. As its name implies there are no suction valves, in fact 
it is so simple in construction that there is practically no chance 
for anything to get out of order,. A very unique feature of this 
pump is the construction of the piston, which is composed en- 
tirely of brass. It is wide and contains a number of annular 
grooves. ‘The inventor figured that as the piston fitted very 
closely, the water accumulating in these grooves would form a 
film between the piston and cylinder, thereby preventing leakage 
and undue wear, and his expectations have been more than ful- 
filled. After two years’ continuous service, the first pump showed 
no perceptible wear of piston or cylinder, due presumably to 
this water packing; so in order to further investigate the conse- 
quences, should the piston in any way become worn, it was re- 
moved and its diameter reduced on a lathe until it was 3/32” less 
than. the cylinder diameter; with this apparent handicap the 
pump was again started and yet maintained a vacuum of 29 
inches. Catalogue giving complete description of its workings 
may be had by addressing the manufacturers direct. 


International Marine Engineering. 


REGARDING “STANDARD” ROLLER PROPELLER THRUST BEARINGS, 
Mr. Stephen P. M. Tasker, Mechanical Engineer, Pennsylvania 
Building, Philadelphia, Pa., furnishes us with the following data: 
“In the Standard roller propeller thrust bearing the follow- 
ing may be named as the principal points gained by using 
this design: 1. Reduction in coal consumption. 2. Increase 
in speed of vessel. 3. Saving in amount of oil used. 
4. Vibration greatly overcome. 5. No water jacket required. 
6. No heatng of bearings under most severe service. The 
construction of the roller thrust bearing consists of rollers 
held in a solid cage and washers against which the rollers bear. 
The rollers, as well as the washers, are thoroughly hardened and 
tempered and ground accurately so that there is no variation in 
size. The materials and workmanship are of the highest quality, 
insuring the best results. The rollers and washers are so hard 
that they cannot be filed, but can only be ground on an emery 
wheel or cut with a diamond, yet tempered in such a manner 
that they are not brittle and would bend to a considerable degree 
without breaking. ‘The pressure of the propeller shaft against 
the rollers forces them to revolve with ease, instead of adhering, 
as in the case of the babbittted bearings. This permits much of 
the efficiency of the engine to be saved that was formerly lost and 
results in a substantial reduction in coal consumption and in- 
creases the speed of the vessel. When the old style babbitted 
horse shoe bearings are used, much oil is needed to overcome 
the friction. The roller thrust bearing reduces this very mate- 
rially ; the saving amounting in the case of the steamer Sagamore 
to 85% of oil formerly used. The sticking of the old style horse 
shoe bearing results in very great vibration throughout the 
vessel, due to the retarding and releasing of the shaft against 
the babbitted metal. This cannot be the case when the Standard 
roller thrust is used, as the motion is a purely rolling one and no 
retarding takes place under any circumstances. This fact. over- 
comes any necessity for a water jacket, as heating of the standard 
roller thrust never takes place*even under most severe conditions. 
We have many thousand bearings of this description in actual 
service, carrying up to several hundred thousand pounds in weight 
and running at many thousand revolutions per minute, all giving 
satisfactory service, saving power and showing no wear after 
seven years of constant use. A large number of our thrusts 
have been applied to launches and other small vessels as well as 
all classes of engines and marine construction. We are prepared 
to furnish our thrust bearings complete, ready to be applied by 
marine machinists, or if desired, will ourselves apply same to any 
class of steam vessel.” 
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“THE HISTORY OF SMooTH-ON, while not very old is interesting. 
This chemical iron compound was made in 1893 by Vreeland 
Tomkins, a chemical student and graduate of Rutgers College, 
the object being to make a chemical iron, that could be easily 
applied to cracks and holes in iron to make permanent repairs. 
A compound to make such repairs must metallize practically as 
hard as iron. It must expand while metallizing, so as to com- 
pletely fill any opening into whichitis introduced andalso force 
itself into the grain of the iron. When metallized, it must expand 
and contract the same as iron. After two years’ work this was 
accomplished and a chemical compound made and named 
Smooth-On, which forms the base or starting point for the dif- 
ferent Smooth-On iron cements. ‘The above properties make 
Smooth-On a valuable compound for making chemical iron ce- 
ments and to this subject, the chemist of the Smooth-On Manu- 
facturing Company has given careful study for twelve years and 
has succeeded in compounding the valuable iron cements known 
so generally throughout the world as Smooth-On. Smooth-On 
iron cement was first prepared only in powder form and used, 
by mixing with a certain percentage of water, to the consistency 
of stiff putty and immediately applied to cold metal, as it metall- 
izes rapidly, in a few hours becoming as hard as iron, with the 
same color and appearance and the same power of expansion and 
contraction. This cement, while very useful where small amounts 
of cement were required, necessitated a hurrying of the work, 
when handling large quantities of the cement, to get through 
before the cement got too stiff or hard to work. By further ex- 
periments a solvent was found for the above cement which would 
evaporate upon the application of heat; this enabled Smooth-On 
to be prepared and kept in paste or fluid form until wanted for 
use. The fluid preparation of Smooth-On greatly enlarged its 
use, as this cement may be applied to hot or cold metal. There 
are now six Smooth-On preparations, each made for a special 
purpose. Smooth-On for foundrymen, the first Smooth-On iron 
cement made, is for removing blemishes from iron or steel cast- 
ings and is used for such purposes by the largest jron and steel 
manufacturing concerns throughout the world. Smooth-On com- 
pound for engineers, the second of the Smooth-On iron cements, 
is for making repairs on steam or hydraulic work, when the ap- 
plication can be made to cold metal. One example will show the 
value of this cement. Seven years ago the seven million gallon 
centrifugal pump atthe New York navy yard split almost in two, 
due to a sudden strain. The crack was 20 feet long, and it was 
ascertained from the makers of the pump that it would take 26 
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weeks to prodtce duplicate castings to replace the broken parts. 
It was suggested by the engineer in charge who had used Smooth- 
On compound that he could repair the pump with this cement, and 
permission was given. It was repaired successfully in three days 
and is still giving perfect service. This repair saved thousands of 
dollars for the United States Government and made a reputation 
for Smooth-On compound and the engineer that applied it. ‘The 
third Smooth-On iron cement placed upon the market is Smooth- 
On joints. This cement is for making joints on cast iron hub 
joint pipes. It makes a very strong and tight joint and one that 
will stay tight. This cement was used on the hub joints at the 
New York State buildings at Poughkeepsie, N. Y. Smooth-On 
elastic cement, the fourth Smooth-On product, was a great step 
forward in the compounding of iron cements, as this cement is 
prepared in fiuid or paste form and kept in that state until it is 
wanted for use, by packing in air tight cans. ‘This fluid cement 
will run into very small cracks, holes or seams, filling them with 
iron, and by many it is called magic iron. A can of this cement 
may be purchased in nearly every seaport of the world, as it 
is universally used, by steamship engineers for making permanent 
repairs. The following is an interesting example showing the 
value of this cement. At the time of the Spanish war the United 
States Transport McPherson arrived at Jersey City from Cuba. 
with leaking seams in her boilers. ‘lo stop these leaks in the 
ordinary way would have delayed the sailing of the ship. By 
applying Smooth-On elastic cement to the boiler seams, the leaks 
were quickly and permanently stopped and the steamer sailed on 
schedule time. "The fifth Smooth-On specialty, Smooth-On iron 
cement sheet packing, is a combination of Smooth-On iron cement 
No. 1 and rubber. The Smooth-On in packing has the same 
action as when in the powder form, namely of expanding slightly - 
when it comes in contact with steam, hot or cold water. This 
makes it a valuable packing, as it completely fills any uneven, 
places in the flanged faces, making a perfect joint instantly. This 
packing is extensively used in the engine room of the Brooklyn 
Bridge. The sixth Smooth-On specialty is the Smooth-On coated 
corrugated steel gasket. .It is made from specially prepared, mild 
tough steel, stamped with concentric corrugatious and then coated 
with Smooth-On iron cement. For flanged joints, they will with- 
stand any pressure or temperature that the pipe will stand and 
are not affected by steam, water, oil, air or ammonia. ‘The above 
gaskets are being successfully used under 3,000 Ibs. pressure in 
hydraulic mining.” 
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PRESENT-DAY SHIPBUILDING. 
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242 Illustrations and 8 Plates. 


A MANUAL OF 


MARINE ENCINEERING 


Comprising the Designing, Construction and Making of Marine 
Machinery. 
By A. E. SEATON, M.Inst.C.E., M.I.Mech.E., M.I.N.A. 
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Illustrations and 3 Plates. 
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W. ALLINGHAM. Second Edition. Fully 
Illustrated. 3s. 6d. 
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THE Burrato GASOLENE Moror Company, Burrato, N. Y., an- 
nounces that the Motor Boat Supply Company, 107 Liberty 
Street, New York City, will in ‘the future act in the capacity of 
selling agent, covering the territory formerly handled by Mr. H. 
lL. Edge. . d 

Mortuary VAULTS AND AntTI MaArINE-Burtat ASSURANCE.—In 
spite of the great increase in the size and magnificence of ocean- 
going passenger steamers during recent years, there is one feature 
which has not kept pace with the advance of improvements in the 
service in general. We mean facilities for taking care of the 
bodies of passengers who die at sea. ‘The present mode of dis- 
posing of the bodies of passengers who die on board ship is 
either to drop them overboard, or in some unsatisfactory or 
make-shift manner to preserve and land them; in the latter case 
with much trouble to the steamship company and at great ex- 
pense to the family of the deceased. ‘I‘o remedy this state of 
affairs, Mr. Walter S. Upshur, Newport News, Virginia, has in- 
vented and patented a mortuary vault and coffin, and has copy- 
righted a form of anti marine-burial assurance to be issued to 
passengers on steamers mstalling the mortuary vaults.and coffins. 
In the contract, the steamship company using Mr. Upshur’s 
mortuary vaults, will in the event of the passenger “dying aboard 
said steamship during said voyage, preserve his body aboard 
said steamship until arrival at the port of —-——, where it will 
be embalmed, placed in’a hermetically sealed metallic casket and 
disposed in the receiving vault for a period of ten days, or such 
less time as may be necessary for the steamship com- 
pany to communicate with” the relatives of the deceased, and to 
ascertain what disposition they wish to be made of the body. 
The steamship company also agrees at the expiration of the ten 
days either to inter the body in’an appropriate manner free of 
additional cost at the port of arrival, or, at the request of the 
relatives of the deceased to return it to the port from which the 
dead passenger embarked. ‘The suggested cost of this assurance 
is $5.00. The vaults will be constructed of mild ship steel, com- 
mercial shapes being used. ‘The refrigerating coils are to be 
made of wrought iron galvanized pipe, secured in racks on the 
inside of the frame, and the vaults will, of course, be air-tight 
and furnished with a suitable thermometer. ‘The caskets will 
be seven feet long, lined with zinc and made water-tight. ‘The 
public has been made familiar through the newspapers during the 
past few months with several very distressing cases of burial at 
sea, so that this invention of Mr. Upshut’s is likely to attract the 
favorable attention of steamship companies, as well as passengers. 


) INTER LOCKS 


NG RUBBER 


THE SEMI-ANNUAL REPORY of the Chicago Pneumatic ‘Tool Com- 
pany for the six months ending June 30th shows a net profit for 
that period, after deducting $108,633.58 for depreciation, etc., of 
$308,894.54. During the six months the company has paid in divi- 
dends $125,575.66. ‘The surplus June 30th, 1907 was $1,069,228.32. 


THe Faris Hortow Srayvsorr Company, Cuyahoga Falls, 
Ohio, is building a new mill of three times the capacity of its 
present plant to take care of its trade which is rapidly increasing 
on account of the large number of orders for hollow and solid 
staybolt iron from the railways and boiler makers in the United 
States, Canada, Mexico, Japan and other foreign countries. 


BUSINESS NOTES. 


GREAT BRITAIN 


THE PULSOMETER ENGINEERING Co., Lrp., Nine Elms Iron 
Works, Reading, have opened offices at 206 Corn Exchange 
Buildings, Cathedral Street, Manchester. 


BOMMER SPRING HINGES were supplied for use in both the big 
Cunarders Lusitania and Mauretania, through the London agent, 
Mr. W. P. Notcutt, 8 White Street, Moorfields, EK. C. ‘These 
hinges are made by Bommer Brothers, Brooklyn, New York. 


Tue Auvstro-HUNGARIAN government has contracted with 
Messrs. Yarrow and Company (Limited), of Poplar and Glas- 
gow, for the construction of two exceptionally high-spéed shal- 
low-draught gunboats, propelled by internal combustion engines. 
These vessels are to be in all essential particulars similar to 
Mercury II, which was purchased by the British Admiralty last 
year, and on board which, it will be remembered, the King and 
Queen took a trip during Cowes week. 


“SPECIFY IN YOUR NEXT contract for Keenan’s patent non-con- 
ducting composition, the best covering for high pressure and 
superheated steam,” is the advice given by Matthew Keenan & 
Company, Ltd., Tredegar Road, Bow, London, E., which firm is 
claimed to be the oldest established and most up-to-date firm of 
boiler and steam pipe coverers in Great Britain. ‘This concern 


makes marine work a specialty and executes contracts for cover- 
ing of all kinds in any part of the world. 


TILING 


i 


Particularly adapted for Court Houses, Banking Institutions, Church Aisles, Hospitals, 
Libraries, Business Offices, Restaurants, Vestibules, Elevators, Kitchens, 
Laundries, Pantries, Bathrooms, and for Steamships and 
floating property generally. 


NEW YORK BELTING AND PACHING Go. 


91 and 93 Chambers Street, NEW YORH 


CHICAGO, ILL., 150 Lake Street 
ST. LOUIS, MO., 218-220 Chestnut Street 
PHILADELPHIA, PA.,118-120 North 8th Street 


SAN FRANCISCO, CAL., East 11th Street and 3d Avenue, Oakland 


* BOSTON, 232 Summer Street 


BALTIMORE, MD., 114 W. Baltimore Street 
BUFFALO, N. Y., 600 Prudential Building 
PITTSBURGH, PA., 913-915 Liberty Avenue 
SPOKANE, WASH., 163 S. Lincoln Street 
LONDON, E. C., ENGLAND, 58 Holborn Viaduct 
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THREE CoCHRAN BOILERS, with patent seamless furnaces, were 
supplied by Messrs. Cochran & Co., Annan, Ltd., for the Trini- 
dad floating dock recently launched by Messrs. Swan, Hunter & 
Wigham Richardson, Ltd., Wallsend. 


THE CONTRAFLO CONDENSER, made by the Contraflo Condenser 
Company, Ltd., 3 and 5 Crown Court, Old Broad St., London, 
E. C., is patented in Great Britain and abroad. There are 250,000 
sq. ft. at work or on order. The advantages ciaimed are, mini- 
mum cooling surface, minimum Circulating! water, high vacuum, 
and high thermal efficiency. 


Epwarp Hayes, Watling Works, Stony Stratford, writes INTER- 
NATIONAL MARINE ENGINEERING that he has just held the speed 
trial of another of his 51 ft. steam launch tugs, which he has 
built for the Brazilian navy. This tug is 11 ft. wide and has a 
draft of about 4 ft. She exceeded her specified speed by 1% 
miles, averaging 12!4 miles per hour. This launch is fitted with 
one of the Hayes standard 8x 16x10 C. S. C. sets of machinery 
and return-tube boiler built to Lloyd’s survey for 120 pounds. 
She has roomy cabins fore and aft, and polished teak deck fit- 
tings. She showed herself to be very easily handled, quick on the 
rudder and a good rough water boat. The same firm is com- 
pleting another boat for the Chilian Customs. 


THE SUBMARINE SIGNAL Company, 88 Broad Street, Boston, 
Mass., and 72 Victoria Street, London, has received cable advices 
that the British Board of Trade has authorized Trinity House (the 
light-house establishment of Great Britain) to begin the equip- 
ment of li&ht-vessels in the Eiglish Channel with submarine bells. 
This action opens to the company the market of the greatest 
maritime nation in the world. The delay has béen due to a con- 
test between the shipowners and the government as to whether 
payment for this aid to navigation should be made from light 
dues paid by the vessels or from the national exchequer. The 
government, recognizing the great advantage of submarine signals 
to the navy as well as to the commercial marine, has determined 
to install bells at its own expense. ‘The German agents of the 
Company are installing the receiving apparatus on one of the 
cruisers of the Russian navy now at Kiel. Captain Osterhaus of 
the flagship Connecticut reports that he made a successful test 
of the submarine signals while passing Nantucket Shoals, getting 
the bell at a distance of eight miles. He says: “This, my first 
experience with the bell, was most satisfactory and encouraging.” 
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On JuLy IorH, in the presence of a large gathering, including 
official representatives of the Greek community in Great Britain, 
a torpedo-boat destroyer built for the Greek Government was 
launched from the yard of Messrs. Yarrow & Co, (Limited), at 
Poplar, and received the name of Loni. The Greek Minister, 
who named the boat on behalf of the King of the Hellenes, was 
ccompanied by Mme. and Mlle. Metaxas, and the staff of the 
Legation. After the religious ceremony by the Rév. Great Archi- 
mandrite Pagonis, the Greek Minister made a speech suitable to 
the occasion, “and the launching took place amid the cheers of the 
company. he dimensions of the boat are: Length, 220 ft.; 
breadth, 20 ft. 6 in.; and depth, 12 ft. 4 in.; ih.p., 6,000; con- 
tract speed, 31 knots. ‘he Lonhi is the third vessel of this class 


built by Messrs. Yarrow & Co. (Limited) for the Greek 
Government. 
LAUNCH OF A PATENT “TRUNK” STEAMER AT STOCKTON.—On 


August 9th Messrs. Ropner & Son, Stockton-on-Tees, launched 
from their yard a Steel Screw Steamer of the following dimen- 
sions: Length, 365 ft. Breadth, 50 ft. Depth, 23 ft. The ves- 
sel is built to the highest class of British corporation, to the 
order of Messrs. R. Ropner & Co., West Hartlepool, and is 
fitted with the builders’ patent improved trunk deck, with clear 
holds and deep frames. The saloon house with accommodations 
for captain and officers and a house for engineers will be fitted 
up on trunk deck, with the crew in T. G. forecastle, and appren- 
tices aft. ‘The vessel has double bottom for water ballast on the 
cellular principle, also in the fore and after peaks. The dead- 
weight ,carrying capacity will be about 6100 tons on her summer 
freeboard. ‘The vessel will be fully equipped with an up-to-date 
outfit, having a quick warping windlass, stockless anchors, steam 
steering gear amidships, with powerful screw gear aft. ‘The 
appliances for loading and discharging expeditiously are very 
complete, and include extra derrick posts and double derricks, 
nine steam winches, steam being supplied by a horizontal multi- 
tubular donkey boiler. The engines will be of the triple expan- 
sion type, supplied by Messrs. Blair & Co., Ltd., of about 1500 
I. H. P., steam being supplied by two large main boilers, at a 
working pressure of 180 lbs. per square inch. The christening 
eeremoriy was gracetully performed by Mrs. Wm. Ropner, Amble- 
side, West Hartiepocol, who gave the vessel the name of Coleby. 


AJAX MANGANESE BRONZE 


The Fact that a contract for 600,C00 Ibs. of Ajax, Manganese Bronze has been 
placed with our Company by the United States Government—being the largest 
single contract ever placed—is no doubt sufficient recommendation as to its 


quality, It is guaranteed to exceed United States: Government: specifications. 


| The best Bronze for Propeller Wheels and Castings required to resist great strains. Resists COUT. 


. AJAX METAL. COMPANY, 


BIRMINGHAM, ALA. 


J.@& EH. BALL Ltd. 


(ESTABLISHED 1785) 
23, St. Swithin’s Lane, London, E.C., and Dartford Ironworks, Kent, England, 


MAKERS or CARBONIC ANHYDRIDE (CO.,) 


REFRIGERATING MACHINE 


REPEAT INSTALLATIONS SUPPLIED TO 


UNION CASTLE MAIL S.S. Go. 53 P. & O. STEAM NAV. Co. 33 HOULDER LINE, Ltd. 13 
HAMBURG AMERICAN LINE 53 WHITE STAR LINE 33 NIPPON YUSEN KAISHA 13 
ELDER DEMPSTER & Co. 46 CHARGEURS REUNIS 22 ELDERS & FYFFES, Ltd. 13 
ROYAL MAIL S. P. Co. 40 TYSER LINE 13 CANADIAN PACIFIC Ry. 12 


etc., etc. 
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HELP AND SITUATION ADVERTISEMENTS. 


No advertisements accepted unless cash accompanies ; the order 


MARINE SOCIETIES. 


AMERICA. Advertisements will be inserted under this heading at the rate of 4 cents 
AMERICAN SOCIETY OF NAVAL ENGINEERS. (2 pence) per word for the first insertion. For each subsequent consecutive 
Navy Department, Washington, D.\ C. insertion the charge will be 1 cent (% penny) per word. But no advertise- 


) ment will be inserted for less than 75 cents (3 shillings). leplics can be 
SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS. sent to our care if desired, and they will be forwarded without additional 


12 West 31st Street, New York. charge. 
NATIONAL ASSOCIATION OF ENGINE AND BOAT Foreman machinist wants position. Has had experience on 
MANUFACTURERS. engines and all kinds of marine work; is fully competent in 


314) Madison) Avenue, New York City: handling men. Address: Competent, care INTERNATIONAL Ma- 
GREAT BRITAIN. RINE ENGINEERING, 17 Battery Place, New York. 


INSTITUTION OF NAVAL ARCHITECTS. Two Marine Boilers for sale, 15 ft. 10 in. diameter, Io ft. 5 in. 
5 Adelphi Terrace, London, W. C. long; 4 corrugated furnaces each. Address the Griscom Spencer 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN Company, 90 West Street, New York City. 
SCOTLAND. 
207 Bath Street, Glasgow. ENGLISH AGENCIES WANTED 
The subscriber, who has had much experience as 
NORTHEASTICOAS TEINS ITU TIONS OH ENGINEERS AND assistant secretary to one of the largest companies in 
r SLIP HONE DIRS Great Britain, is desirous of obtaining London and British 
St. Nicholas Building, Newcastle-on-Tyne. agencies for American and other manufacturers. He speaks 
INSTITUTE OF MARINE ENGINEERS, INCORP., Birencht German, and Dutch and has had extensive ex- 
58 Romford Road, Stratford, London, E. perience in continental business. Best of references. 


Address: Agency, care J. Hewitt & Co. 12 St. Benet 


GERMANY Place, Gracechurch Street, London, E. C. 
SCHIFFBAUTECHNISCHE GESELLSCHAFT. 

Technische Hochschule, Charlottenburg. Messrs. RICHARDSONS, WeEs?TGARTH, & Co., Lrp., have installed 
in the boiler-making department of their Scotia Engine Works, 
Sunderland, a hydraulic stationary riveter supplied by Messrs. 
MARINE ENGINEERS’ BENEFICIAL ASSOCIATION. Hugh Smith & onl Glasgow. The machine fe of a new type 
NATIONAL OFFICERS. driven by an electric motor, and closing rivets 1% in. in diam- 

President—Wm. F. Yates, 21 State St., New York City. eter. 
First yee: President—Wm. J. Brady, Jr., 57 Mission Se, San Francisc.. IMPORTANT ORDERS FOR JOHN Apsor & Co., Lrp.—John Abbot & 
Secon Vice-Pres.—Joseph R. Bresiclhts 209 Potomac Ave., Buffalo, N. Y. | Co., Ltd., of Gateshead, have been successful in securing a con- 
Third Vice-Pres.—Jos. B. Flach, N. 4th St., Paducah, Ah tract for the supply of chain cables to the Royal Italian Navy over 


Secretary—George A. Grubb, age olfram St., Sta. L. V., c Chicago, III. 
Treasurer—Albert L. Jones, 289 Champlain St., Detroit, Mich. 


ADVISORY BOARD. 


the next two years. ‘This is the first time this contract has been 
placed on the Tyne. The well-known Gateshead establishment 
is at present engaged on two large outfits of chains and stockless 


Secretary —W, D. Dlaicher, 10 Exchange St " Bultalo ney, anchors for vessels now building at Messrs. Barclay, Curle’s > 
Franklin J. Houghton, Port Richmond, L. Yard, Glasgow. 
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THE PHOSPHOR — H. P.. PACKINGS 
—BRONZE CO. LID. ROBERT BELDAM’S 


Sole Makers of the following ALLOYS: 


PHOSPHOR BRONZE. 
S “s Nt ‘Brand’? and ‘‘ Vulcan Brand.” Al. a “ LASCAR u Packing. 


Ingots, Castings, Plates, Strip, Bars, etc. 


PHOSPHOR TIN AND PHOSPHOR COPPER. Manufacturer of all classes of H.-P. Packings, also of the well 


“Cog Wheel Brand.’’ The best qualities made. known No. 8 Metallic Pump and Low-Pressure Packing. 
F The ab Packi p i 
WHITE ANTI-FRICTION METALS: “aibslizo th Gen calem Gm Meany Minnerttee 
PLASTIC WHITE METAL. La ee 
Trade 6 LASCGAR ts Mark. 


The best filling and lining Metal in the market. 
“Vulcan Brand.” Nine Grades. MANUFACTURER OF ALL KINDS OF 


BABBITT’S METAL. 
“PHOSPHOR” WHITE LINING METAL. ASBESTOS & RUBBER GOODS. 


Fully equal to Best White Brass No 2, for 
lining Marine Engine Bearings, &c. 


-t- a2 Patent Metallic -:- 385 


Contracts running at present time with several of the 
leading British Railways. ——— 


“WHITE ANT”? METAL, No. 1. SPECIAL QUOTATIONS GIVEN FOR EXFORT. 
Cheaper than any Babbitt’s, and equal to best 
Magnolia Metal. Sole London Agents for the famous 
i G6 GARL 33 a4 33 
87, SUMNER STREET, SOUTHWARK, amelie nce (PACKINGS. 
LONDON, S.E. All Communications 
Tel hic Address: Telephone No.: 
Segre ae Leela Aid. Ror fA 19, MARK LANE, LONDON, E.C. Lvs 
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IR AINBOW: PACHING 


CAN’T 


BLOW DURABLE 
RAINBOW EFFECTIVE 
OUT 


ECONOMICAL 
RELIABLE 


Will hold the 
highest pressure 


State clearly on your packing orders Rainbow and be sure you get 
the genuine. Look for the trade mark, three rows of diamonds in 
black in each one of which occurs the word Rainbow. 


PEERLESS PISTON and 
VALVE ROD PACKING 


You can get from 12 to 18 months’ perfect service from Peerless 

PacKing. For high or low pressure steam the Peerless is head 

and shoulders above all other packings. The celebrated Peerless 

Piston and Walve Rod PacKing has many imitators, but 
no competitors. Don’t wait. Order a box today. 


Manufactured, Patented and Copyrighted Exclusively by 


Peerless Rubber Manufacturing Co. 
.160 Warren Street, New York 


Detroit, Mich.—16-24 Woodward Ave. Kansas City, Mo.—1221-1223 Union Ave. Vancouver, B. C.—Carral & Alexander Sts. 
Chicago, I1].—202-210 South Water St. Seattle, Wash.—Railroad Way & Occidental Richmond, Va.—Cor. Ninth and Cary Sts. 
Pittsburg, Pa.—634 Smithfield St. Ave. f Waco, Texas—709-711 Austin Ave. 
San Francisco, Cal.—131-153 Kansas St. Philadelphia, Pa.—220 South Fifth St. Syracuse, N. Y.—212-214 South Clinton St. 
New Orleans, La.—Cor. Common & Tchoup- Louisville. Ky.—111-121 West Main St. Boston, Mass.—110 Federal St. 

itoulas Sts. Indianapolis, Ind.—16-18 South Capitol Ave. Buffalo, N. Y.—43-45 Pearl St. 
Atlanta, Ga.,—7-9 South Broad St. Omaha, Neb.—1218 Farnam St. Rochester, N. Y.—55 East Main St. . 
BOOS Oey Pere Matt Ete Rn : ehh Denver, Col.—1621-1639 17th St. Los Angeles, Cal.—115 South Los Angeles St: 
Sole European Depot—Anglo-American Rub- x A alti : aie ‘ ; 

ben Co., Ltd., 58 Holborn \iaduct, FOREIGN DE: OTS Ballimore:;Ma-— oie HopkinspElace 

London, EB. C. Johannesburg, South Africa—2427 Mercan- Copenhagen, Den.—Irederiksholms, Kanal 6. 
Paris, France—76 Ave. de la Republique. tile Building. Sydney, Australia—270 George St. 
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Pneumatic tools are described and fully illustrated in a 
32-page catalogue, issued by the Cleveland Pneumatic Tool 
Company, Cleveland, Ohio. This catalogue states that the 
Cleveland line of pneumatic tools and appliances has been 
in general use for more than eight years. Regarding this 
company’s ‘Cleveland,’ “Ajax” and “Jumbo” riveting ham- 
mers, the claim is made that they are the most powerful 
hammers on the market, that vibration is reduced to a mini- 
mum, rendering them easy to hold. The company makes 
fifteen sizes of riveting hammers. Special attention is called 
to the Cleveland four-cylinder air drills and to the simplicity 
and few parts which enter into their construction, making them 
durable and easy to maintain. This company’s reversible and 
non-reversible drills are each made in five sizes. Among other 
points of superiority claimed for them is the statement that 
they contain one-third less parts than any other four-cylinder 
machine. 


“A Few Points on Grinding” is the title of an interesting 
pamphlet of 40 pages published by the Norton Grinding Com- 
pany, Worcester, Mass., a free copy of which will be ‘sent to 
every reader who will mention this magazine. The introduc- 
tion to this pamphlet states that grinding wheels play a very 
important part in our mechanical industries, but that there are 
probably more erroneous theories regarding them than about 
all other tools with which the mechanic has to deal. It is also 
stated that this ignorance is not confined to the work shop, but 
that it is found in the superintendent’s office, and that the 
purchasing agent is also sometimes in error in his diagnosis of 
grinding wheels. The statement is made that book compilers 
are perhaps the most persistent in perpetuating erroneous ideas 
regarding grinding wheels, as they copy over and over again 
the old tables which convey the impression that there is some 
one surface speed at which all grinding wheels should run. 
This booklet has been written by the president of the com- 
pany, Mr. Charles H. Norton, with the object of clearing up 
all these common erroneous ideas, and the wise shop manager 
or mechanic who wishes to be abreast of the times in all that 
pertains to an important part of the art and design of machine 
construction, will do well to ‘send for a copy of this»~pamphlet. 
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Hydraulic pumps and accessories are the subject of illus- 
trated catalogue No. 71 just issued by the Watson-Stillman 
Company, 26 Cortlandt street, New York City. This catalogue 
should be in the hands of every user of hydraulic machinery, 
and a free copy will be sent to all readers mentioning this 
magazine. The general preface states: “Our printed matter, 
consisting as it does of over 800 illustrated sheets, and cover- 
ing machinery for a great variety of purposes, we find is too 
large and varied for general distribution; so we prepare a 
series of sub-divided catalogues, among which this is one. We 
desire to say that the tools shown herein are all thoroughly 
guaranteed in every particular, and the greatest possible care 
is used to make them absolutely reliable. We make a very 
large line of high-pressure hydraulic tools for all purposes 
only a portion of which are represented by printed matter, and 
if a special machine of any sort in this line is required we are 
always prepared to enter into the matter with exceptional 
facilities, and produce the article in the best possible manner.” 


Foster superheaters are described and illustrated in a hand- 
somely illustrated 44-page catalogue, which the Power Spe- 
cialty Company, 111 Broadway, New York City, is distributing. 
Regarding this superheater, the company states that those 
features which distinguish it from all other types are the re- 
sults of actual experience in designing and building super- 
heaters. The advantages of superheating have been recognized 
for more than fifty years, but not until recently has steam 
engine and steam turbine construction advanced to the point 
where there are no drawbacks to its use. Four or five years 
ago the superheater installations in America were rare, but, 
according to an estimate made by the Power Specialty Com- 
pany, the superheaters now in use and under construction in 
America amount to considerably over a million horsepower 
upon the basis of 30 pounds of steam hourly per horsepower. 
The early limitations to superheated steam were largely due to 
the want of mineral oils for lubrication and metal packing for 
joints and stuffing boxes, all of which are now incidental to 
good practice. Boilers not designed for high pressure, or old 
boilers which have been weakened by use may be fitted with 
superheaters, according to the Power Specialty Company, and 
thus rendered serviceable at a moderate cost and without the 
waste of time and inconvenience incidental to renewal. 
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Type S-12 mono-rail crane or carrier is illustrated in a 
folder issued by the Sprague Electric Company, 527 West 
‘Thirty-fourth street, New York. The company states that this 
hoist is made in 2 or 4 tons capacity, and designed for high lift- 
ing and traveling speeds. It is stated that it occupies a mini- 
mum amount of head room, the distance from the inside of the 
hook at the top of the lift to the bottom of the I-beam being 
only 33 inches. The claim is made that with the company’s 
automatic track switches, which can be thrown from the 
operator's cab without stopping the travel, that this crane is 
capable of transporting a great quantity of packages in any 
given time. 


“Marine Boiler Deterioration, its Causes, Effects and 
Prevention,” is the title of a 48-page pamphlet, published by 
the Bird-Archer Company, 90 West street, New York City, a 
free copy of which will be sent to all of our readers mention- 
ing this magazine. “That pitting, corrosion and accumulations 
of scale and grease are the chief causes of marine boiler 
troubles and really determine the life of a boiler is a matter 
of common knowledge with all marine engineers. That there 
is a reliable, simple and complete remedy for these troubles is 
not so well known. It is the purpose of this book to set forth 
in a concise and practical manner the origin and effects of 
these troubles, and to show how they can be completely and 
safely eliminated. So many and various have been the ex- 
planations of the causes and effects of interior boiler de- 
terioration that it must be of interest to the progressive and 
enlightened engineer to have the consensus of opinion of the 
best authorities presented in brief form, undisguised by 
chemical symbols, in language intelligible to the practical engi- 
neer who may have worked his way up from ‘dolly boy’ or 


i 
Ky 

Ui 

Lie 

oe eA 
Bins 


) 


LK 
VOUCOCAVOG 
NR 


CENTER PUNCH 
AUTOMATIC 
ADJUSTABLE-STROKE 


No hammer needed—a downward 
pressure of the hand on the cap 
releases the striking block and 
makes the impression. 


Orth 
Sy 
M 


By turning the cap the force of 
the stroke is adjusted, and light or 
heavy indentations may be made as 
desired. 
and 


A handsome tool, simply 


“ strongly made. 


Patented Feb. 12, 1907. 


Send for Catalog No. 17 L of Fine 
Mechanical Tools. 


rivet heater by constant attention to real engines and boilers, 
leaving him little time for scientific research. Many things 
here stated will be known to some of the readers. Let them 
pass these over, remembering that they may be new to others. 
and that this little work is meant for all those whose life is 
measured by the engine room counter and the ‘stand-by’ bell. 
We have also included throughout this book many tables, 
formule, rules and much general useful information, which 
we trust our readers will find valuable for reference .and 
calculation.” 
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Lunkenheimer blow-off valves are the subject of an illus- 
trated catalogue published by the Lunkenheimer Company, 
Cincinnati, Ohio, manufacturers of valves of every kind for 
every pressure. The catalogue states that the composition of 
metals used in Lunkenheimer valves possesses all the qualities 
necessary for strength and durability, ensuring endurance of 
long and severe usage, and that the high grade of workman- 
ship is detected at a glance, the valve presenting a neat and 
finished appearance. 
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THE Nicholson Ship Log and Speed Indicator 7 ;3dice! departure from 
has no trailing line outside, and is not connected with the Engine, but is 
built in, and becomes a part of the Ship. 

It performs four separate and distinct operations, viz.: Keeps the time, shows 
at all times the speed in knots or miles per hour, counts the distance traveled, 
and records the same on a paper chart showing every variation in speed during 
the trip. The Log can be placed in the chart room, pilet house, or on the 

bridge, or where most convenient. Send for catalogue. 
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CLEVELAND, OHIO, U.S. A. 
Eastern Agents: BARRETT & LAWRENCE, 662 Bullitt Building, Philadelphia, Pa. 
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Tobin bronze for pump piston rods and valve stems, disc 
valves for pumps, linings for pumps, deck bolts and ship 
fastenings, condenser tube plates, launch shafting, hull plates 
for yachts, centerboards and rudders, bolts, nuts, screws, rivets, 
ete., are the subject of a catalogue published by the Ansonia 
Brass & Copper Company, 99 John street, New York City. 
The catalogue states that Tobin bronze is a combination of 
copper with other metals, and. that when rolled out it is re- 
markable for its high elastic limit, tensile strength, hardness 
and uniform texture. 


All of our readers interested in the Panama Canal should 
write to James L. Robertson & Sons, Inc., 48 Warren street, 
New York City, mentioning this magazine, and ask for an 
illustrated pamphlet entitled ‘Panama. Canal, America’s 
Greatest Engineering Feat of the Present Time.” Reproduc- 
tions of photographs are given of scenes along the canal, 
showing the progress of the work and the difficulties encoun- 
tered, also a bird’s-eye view of the entire route of the canal 
and pictures showing scenes in the City of Panama, the 
streets, natives, etc. 


One of the most complete and modern lines of brass and 
iron specialties is shown in the catalogue of the Wm. Powell 
Company, Cincinnati, Ohio, which has been mailed to its cus- 
tomers. This catalogue presents its line in a complete and 
practical manner, giving dimensions of every article for which 
a dimension may be required, and explaining in detail the 
merits of its well-known specialties. A valuable series of 
tables and rules is bound in with the catalogue, giving in con- 
cise form information that every engineer and shop manager 
requires in his daily practice. A copy is yours for the asking. 


Pneumatic tools are fully described and illustrated in a 
handsomely cloth-bound catalogue (No. 8) just issued by the 
Independent Pneumatic Tool Company, First National Bank 
building, Chicago, Il., a free copy of which will be sent to all 
readers mentioning this magazine. This catalogue describes in 
detail Thor piston air drills, reversible and non-reversible; 
pneumatic reaming, tapping and flue rolling machinery; pneu- 
matic wood boring machines; pneumatic rifeting, chipping, 
calking and beading hammers, and pneumatic hoists, motors, 
grinding machines, saws, flue expanders and pneumatic ap- 
pliances of every description. This company also makes air 
compressors, and one of its specialties is the installation of 
complete air plants. Every user of pneumatic tools or ma- 
chines of any nature should not fail to send for a copy of this 
catalogue. 


“Coaling in a Seaway” is the title of a handsomely printed 
and illustrated pamphlet of 46 pages issued by the Lidger- 
wood Manufacturing Company, 96 Liberty street, New York 
City. The Lidgerwood-Miller marine cableway is the outcome 
of nine years development through the experience gained by 
sea trials of the United States Navy, the British Admiralty, 
the Russian Admiralty and the Royal Italian Navy. The 
statement is made in this pamphlet that this cableway has 
never failed to deliver coal in a seaway, and that the efficiency 
has steadily increased. In the winter of 1899 22 tons per hour 
In the fall of 1906 coal was transported 
at the rate of 83 tons per hour. The pamphlet is profusely 
illustrated with half-tone engravings from photographs of 
actual feats of coaling at sea. Those interested should not 
fail to send for a copy of this book, which will be sent free to 
readers mentioning INTERNATIONAL MARINE ENGINEERING. 


Sub-marine signals are the subject of a handsomely illus- 
trated pamphlet of 90 pages, published by the Submarine 
Signal Company, 88 Broad street, Boston, Mass., and 72 Vic- 
toria street, London. These signals have been adopted by the 
United States, Canada, Germany, France, the Netherlands, by 
the Mersey Docks and Harbor Board, and by a large number 
of steamship companies. The lighthouse authorities in various 
countries have adopted sub-marine signals because this system 
gives constant warning in all conditions of weather, and also 
enables the navigator to get the direction absolutely. The 
Submarine Signal Company in this catalogue presents in tabu- 
lated form the results obtained by various steamship lines. 
The report of the British Admiralty states that sub-marine 
bell increases the range at which the fog signal can be heard 
until it approximates the range of a light-vessel’s light in clear 
weather, and that its bearings can be determined with ac- 
curacy. for safe navigation in fog from a distance far beyond 
the limits of aerial fog signals if the vessel is equipped with 
receivers. A free copy of this pamphlet will be sent to every 
person mentioning INTERNATIONAL MARINE ENGINEERING. 
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The September issue of “Graphite,” published by the 
Joseph Dixon Crucible Company, Jersey City, N. J., contains 
the concluding article on pressure reducing valves, by W. H. 
Wakeman, besides the usual number of other articles of in- 
terest to engineers. Every engineer who wishes to receive a 
copy of this monthly publication should write to the publishers 
and ask to be placed on the free mailing list. 

The American Air Compressor Works, 26 Cortlandt 
street, New York City, has published a new bulletin, No. 18, 
illustrative and descriptive of its box bed-plate compressors 
and vacuum pumps. Copies of this bulletin will be mailed 
gratuitously. The American Air Compressor Works manu- 
factures many other styles, sizes and types not shown, also 
makes complete installations, including pneumatic tools, ete. 
Prices and specifications will be furnished upon application. 

Those interested in the “paint question” should write to 
the New Jersey Zinc Company, 71 Broadway, New York City, 
and ask for the following pamphlets, which will be sent free 
to those mentioning INTERNATIONAL MARINE ENGINEERING: 
“The Paint Question,” “Paint; How, Why and When,” 
“Paints in Architecture,’ “Specifications for Architects” and 
“French Government Decrees.” 

“How to Clean a Boiler” is the title of a folder distributed 
by H. W. Johns-Manville Company, too William street, New 
York City. This folder tells about this company’s “Magic 
Boiler Compound,” which the company states will not injure 
the iron, will not evaporate from the boiler, will not affect 
the packing, lubricants or any of the products of the plant 
which may come in contact with the steam, nor will it cause 
the boiler to foam. 

The thirteenth annual report of Webb’s Academy and 
Home for Shipbuilders, Fordham Heights, New York City, 
for the year ending April 1, 1907, has just been issued. «This 
institute was founded to furnish any young man who may 
upon examination prove himself competent and of good char- 
acter, a gratuitous education in the profession of ship and 
marine engine building, both theoretical and practical, together 
with board, lodging and the necessary implements and ma- 
terial while obtaining such an education. 

Metropolitan injectors are described and illustrated | in a 
catalogue just issued by the Hayden & Derby Manufacturing 
Company, 85 Liberty street, New York City. The catalogue 
states: “Metropolitan injectors are recognized by experts, 
engineers and steam users in all parts of the world as the 
most reliable, durable and economical injectors made. This 
recognition by those competent to judge has been gained solely 
by the principle employed, the mechanical design, the material 
used and the care taken in their manufacture. The fact that 
Metropolitan injectors are almost exclusively used in the 
largest electric light and power plants, factories, steamships 
and all places where a high-grade and efficient injector is de- 
sired, demonstrates without auestion the superiority of these 
injectors. With the advancement of steam engineering and 
the perfection of all the details it has been demonstrated that 
a perfect injector can be profitably used as a boiler feeder. 
To secure the best results the conditions under which 
the injector is to be used should be carefully studied and the 
type of injector selected most suitable to meet the require- 
ments. The adaptation of steam to commercial uses presents 
such a varied change of conditions of steam pressures, source 
of water supply and general service that it has been found 
practical to use the two types of injectors now in common use: 
the AUTOMATIC, or open overflow, and the DOUBLE-TUBE, or 
closed overflow, each type possessing its peculiarities:and ad- 
vantages which are especially adapted for the varied. condi- 
tions. The Hayden & Derby Manufacturing Company, 85 
Liberty street, New York, makes METROPOLITAN INJECTORS in 
two types: .The AUTOMATIC INJECTOR, which is automatic and 
has an open overflow; the InyJEcTORS, Moprets O, T and G. 
which are double-tube injectors with closed overflows.” 
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We do not grind zinc in oil. Lists of manufacturers of 
Oxide of Zinc paints will be furnished on request. 


Free Booklets on Graphite ante Joseph Dixon Crucible 
. J., has published a large number of 
booklets on the subject of graphite, which will be found in- 
teresting to any user of this production. Free copies will be 
sent to any of our readers who will mention this magazine. 
Among these booklets are “Graphite as a Lubricant,’ “A 
Study in Graphite with Tests,’ by Prof. Goss, and “Air 
Compressor Lubrication.” Those interested in this subject 
will also be placed upon the free mailing list of “Graphite,” 
which is published monthly by the Joseph Dixon Crucible 
Company. 

“The Principle of the Parmelee Wrench is explained in a 
folder published by the Parmelee Wrench Company, 1054 West 
Monroe street, Chicago, Ill., as follows: “Sunnose you wanted 
to loosen an inch tube that was screwed tight into a fitting. 
Now, if you merely took hold of the tube with your thumb and 


finger ends, it would take a pretty hard pressure to hold on 


tightly enough to budge it, and then if the tube were thin you 
would flatten it. But suppose you enclosed the tube with your 
hand, gripping it all around, you could turn it easily. The first 
hold is that of the ordinary pipe wrench or pipe tongs. The 
second gives some idea of the grip of the Parmelee pipe 
wrench. It is the only pipe wrench on the market that will 
positively make or break the tightest steam or ammonia joint 
without crushing or marring the pipe.” 
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Petrol motors, reversing propellers and complete marine 
equipment ready to install in hulls from 12 to 25 feet, de- 
‘signed and manufactured by J. Smart & Brown, Erith, Kent, 
are described in circulars this firm is distributing. 


Accurate gages are described and illustrated in a catalogue 
issued by John Jackson, 232 St. John street, Clerkenwell, 
London, E. C. “For upwards of thirty years we have been 
making pressure and other gages of the highest quality, and 
from the fact that these gages have been in use during that 
period throughout the United Kingdom, the Colonies, India, 
South America, etc., etc., we claim that they have proved their 
superiority to many makes on the market. We also claim 
that, although there are many good types of gages in existence, 
the experience of our numerous customers shows that our 
ordinary and special gages hold the field for good workman- 
ship, accuracy and finish. They are made at our works at 
Clerkenwell by skilled workmen, and none but the very best 
materials are used in their construction. Our name on any 
gage is a guarantee of accuracy, strength and durability.” 


“The Lancaster” specialties, pistons, piston valves, steam 
traps, steam dryers and metallic packings are the subject of a 
very completely illustrated, catalogue of 70 pages issued by 
Lancaster & Tonge, Ltd., Pendleton, Manchester. The intro- 
duction to this catalogue states that “Lancaster” piston pack- 
ing have stood the test of over twenty-one years experience, 
during which time over 30,000 have been sold. It is stated that 
they secure a steam-tight piston with a minimum of friction, 
and that they are very simple in construction and are self- 
adjusting and reliable even in unskilled hands. Large num- 
bers have been supplied for marine purposes, and they are in 
use on some of the largest liners, the North German Lloyd 
having given the manufacturers many orders during the past 
few years. Lancaster & Tonge, Ltd., will continue to supply 
new customers with piston rings and springs on approval for 
three months’ free trial. 
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A patent reversible propeller is illustrated in a folder dis- 
tributed by Villinger’s Patent Reversible Propeller Syndicate, 
Ltd., 35 New Broad street, London, E. C. One of the main 
features claimed for this propeller is increased efficiency in 
operating and reversing the blades; this object being attained 
by having an inner axial bearing to carry a journal on the 
root of each blade, so that each root flange is rigidly held and 
guided between two good bearings, thus allowing the blade to 
revolve smoothly on its own axis, similar to an engine crank 
working between two bearings close up to the crank. 


Boiler and pipe coverings, oils, etc., are illustrated and 
described in a catalogue published by Matthew Keenan & 
Company, Ltd., Tredegar Road, Bow, London, E. The ad- 
vantages of covering heated surfaces are stated as follows in 
this catalogue: “Steam, especially when conveyed long dis- 
tances in bare and exposed pipes, condenses to a marked 
extent. This condensation is almost entirely prevented by the 
use of proper insulating material. We are told repeatedly by 
our customers that the saving of fuel after we have covered 
their boilers and pipes with this composition has been sufficient 
in three or four months to pay for the cost of the covering. 
Not only does the covering materially lessen the coal bill, but 
it adds to the capacity of a steam plant, prolongs the life of 
the engine cylinders, and reduces the temperature in boiler 
and engine rooms, thus enabling the men to do their work in 
comfort. This economy. is a permanent one, as our coverings 
do not shake down or decompose, nor do they rust or pit the 
metal, as some continually do. We have carefully examined 
boilers and pipes which have been covered with the composition 
for twenty-five years, and no trace of rusting or pitting were 
found. We can justly claim that our material will outlast any 
other make of non-conducting composition, while at the same 
time it does not deteriorate in quality; as an example of this 
we shall be pleased at any time to show pipes, etc., which were 
covered by us ten, fifteen, twenty-two and thirty years ago, 
and notwithstanding the fact that they have been in constant 
use all the time are now in good condition. Another great 
advantage is that it is not affected by exposure to weather. 
Our composition has been applied on flues heated up to 1,000 
degrees F. and found efficient.” 
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Probably the most complete catalogue devoted to steam- 
ship furnishings and fittings that has ever come to hand is 
the one issued by Messrs. Brooks & Walker, 25 Minories, 
Aldgate, London, E. The catalogue is about 8 by 12 inches in 
size and comprises over 150 pages. Almost everything in the 
list of brass fittings that could be asked for is illustrated and 
described in these pages, and in most instances prices are given. 
The specialties include valves, cocks and gages in great va- 
riety, injectors, ships’ bells, forges, all kinds of tools in great 
variety, whistles, marine clocks, deck fittings of many kinds, 
fire-fighting supplies, lamps for many uses, lubricators of all 
kinds, pipe fittings in variety. A copy of this catalogue will 
be sent to any inquirer who mentions INTERNATIONAL MARINE 
ENGINEERING. 


The folding lifeboats and canoes manufactured by the 
Berthon Boat Company, Ltd., 50 Holborn Viaduct, London, 
E. C., are very completely illustrated and described in a hand- 
somely printed catalogue, a copy of which will be sent free of 
charge to any of our readers. These boats have been approved 
as life-saving appliances suitable for use in accordance with 
the rules made under the Merchant Shipping Act of Great 
Britain. The manner in which the boats are constructed is 
very fully shown in the catalogue, and there is a great deal of 
information regarding the many uses to which the different 
types of boat can be put. Any one at all interested in the use 
of small boats for tenders or dinghies for fishing and shooting 
purposes, for canoes, as well as for life-saving purposes, etc., 
should have a copy of this catalogue. 


BUSINESS NOTES 


AMERICA 


Tue Nationa Moror Boat And ENGINE SHOW will be held 
in Chicago, at the Colliseum, Jan. 1 to 8, inclusive, under the 
auspices of the American Association of Engine and Boat 
Manufacturers, and sanctioned by the National Association of 
Boat and Engine Manufacturers and the New England Engine 
and Boat Association. All correspondence regarding the show 
should be addressed to Chester I. Campbell, general manager, 
5 Park Square, Boston, Mass. 
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and Engineers. By THos. WALTON. 
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Illustrations. 18s. net. 


PRESENT-DAY SHIPBUILDING. 
For Shipyard Students, Ships’ Officers 
and Engineers. By TuHos. WALTON. 
Shortly. 


THE STABILITY OF SHIPS. By 
Sir Epwarp J. ReEeEp, K.C.B., F.R.S., 
M.P. In Royal 8vo. Cloth. With numer- 
ous Illustrauons and Tables. 25s. 


DOCK ENGINEERING, the Prin- 
ciples and Practice of. By Brysson 
CUNNINGHAM, B.E., A.M.Inst.C.E. In 
Large 8vo. Cloth. With 34 Folding 
Plates and 468 Illustrations in the Text. 
30s. net. 


BRIDGE CONSTRUCTION. A Prac- 
tical Treatise. By T. CLAxTon FIDLER, 
M.Inst.C.E. Third Edition. Revised. 


With many Plates. 30s. In Large Crown 8vo. 


MARINE ENGINEERING RULES 
AND TABLES. For the use of Marine 
Engineers, Designers, Draughtsmen, 
and others. By A. E. Seaton, M_Inst. 
C.E., &c. and H. M. RountTuHwaite, 
M.I.Inst.E., M.I.N.A. Ninth Edition. 
Revised. 8s. 6d. 


Sixteenth Edition, Thoroughly Revised, Enlarged, and in Part 
Cloth. 
242 Illustrations and 8 Plates. 


A MANUAL OF 


MARINE ENGINEERING 


Comprising the Designing, Construction and Making of Marine 
chinery. 


Ma 
By A. E. SEATON, M.Inst.C:E., M.I.Mech.E., M.I.N.A. 


Engine now in existence.”—Mayrine Engineer. 


In Large 8vo, Handsome Cloth, Pp. i-x + 296, with 252 
lilustrations and 3 Plates. 


THE THEORY OF 


THE STEAM TURBINE 


A Treatise on the Principles of Construction of the Steam 
Turbine, with Historical Notes on its Development. 
By ALEXANDER JUDE. 
“ One of the latest Text Books, also one of the best. . . there 
is absolutely no padding.”—Times Eng. Suppt. 


Handsome Cloth. With 181 Illustrations. 
6s. net. 


LECTURES ON THE 


MARINE STEAM TURBINE 


By Prof. J. HARVARD BILES, M.Inst.N.A., A 
Professor of Naval Architecture in the University of Glasgow. 
‘This is the best popular work on the Marine Steam Turbine 
which has yet appeared.’’—Steamship. 


THE STEAMER AsBuURY Park completes another successful 
season with her 9,000 H. P. battery of Roberts Safety Water 
Tube Boilers. “The steamer Asbury Park, built by the William 
Cramp & Sons Ship and Engine Building Company, Philadel- 
phia, Pa., about four years ago, for the Central Railroad of 
New Jersey for operation on the Sandy Hook route, had any- 
thing but a reputation 4s a success for the first couple of 
years. After this term the boilers which were originally in- 
stalled in this vessel were removed and a 9,000 H. P. battery 
of Roberts Safety Water Tube Boilers, containing about 500 
square feet of collective grate area, was substituted in exactly 
the same space occupied by the shell boilers. With the latter a 
pressure of five inches of air was maintained under the grates 
by Sturtevant blowers, notwithstanding which, however, suf- 
ficient steam could not be maintained to run the engines or 
the boat up to required speed. Besides this, the boilers could 
not stand the racket and toward the last of the second season 
were leaking like corn baskets. Roberts Safety Water Tube 
Boilers have now been in the Asbury Park the same length of 
time as the boilers installed by the Cramps, they are giving 
perfect satisfaction, furnishing more steam than the engines 
can use with everything wide open and without using any 
forced draft whatever. They are not only furnishing plenty 
of steam, but the steam is more than dry and highly elastic. The 
Asbury Park is making her trips in better than schedule 
as given on the time table on every trip. The Roberts Boilers 
have not been cleaned internally since they were put in the 
boat, but upon removing a tube recently it shone inside like a 
gun barrel. The tube removed for examination was one di- 
rectly next to the fire, purposely selected from the hottest 
point where scale would be most likely to bake onto the sur- 
face. On the Fourth of Jul, while running an extra trip, 
the Asbury Park had an opportunity to try conclusions with 
the renowned Monmouth from Robin’s Reef to sou’west Spit 
Buoy. The run was made in forty minutes, the Asbury Park 
winning by over half a mile. The Monmouth was using the 
blowers, while the Asbury Park was not only running under 
natural draft conditions, but with the furnace doors partly 
open. In as much as no changes were made to the Asbury 
Park except the boilers and some joiner work on the upper 
decks, it would seem that all the credit for this phenomenal 
improvement must be given to the Roberts Safety Water Tube 
Boiler. 


CHARLES GRIFFIN & CO., Ltd., Publishers, London, ENGLAND. 


STANDARD WORKS FOR MARINE ENGINEERS. 


GRIFFIN’S NAUTICAL SERIES. 


THE BRITISH MERCANTILE 
MARINE. By Capt. Brackmore. 3s. 6d. 
ELEMENTARY SEAMANSHIP. By 
D. Witson-BarkER, F.R.S.E., F.R.G.S. 
Fourth Edition, Revised and Enlarged. 


6s. 
KNOW YOUR OWN SHIP. By T. 


Pp. i-xviii + 712, With 


2s. net. 


“The Student, Draughtsman and Engineer will find this Watton. Ninth Edition. is. 6d. 
work the most valuable Handbook of Reference on the Marine NAVIGATION : Theoretical and 
Practical. By D. WiLtson-BarKER, and 


W. ALLINGHAM. Second Edition. Fully 
Illustrated. 3s. 6d. 
MARINE METEOROLOGY. By W. 
ALLINGHAM. Illustrated. 7s. 6d. 
LATITUDE AND LONGITUDE: 
How to Find Them. By W. J. MILrar. 
Second Edition. 2s. 


PRACTICAL MECHANICS. By 


THOMAS MACKENZIE, Master Mariner, 


15s, net. 


RS: Second Edition, Revised. 
3s. 6d. 
TRIGONOMETRY. By R. C. Buck. 


Third Edition, Revised. 3s. 6d. 
PRACTICAL ALGEBRA. By R. C. 

Buck. Secoffd Edition. 3s.6d. 
THE LEGAL DUTIES OF SHIP- 
MASTERS. By BeENeEvicr WILLIAM 
GinsBurG, M.A., LL.D. Second Edition, 
Revised and Enlarged. 4s. 6d. 
MEDICAL AND SURGICAL 
HELP FOR SHIPMASTERS. By Wo. 
OHNSON SMITH, F.R.C.S. Third 
dition, Revised. 6s. 


London: CHARLES GRIFFIN & Co., Ltd., Exeter Street, Strand. 
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SUB-MARINE SIGNALS IN THE CoaL TRApE.—The Fore River 
Shipbuilding Company is constructing for the New England 
Coal & Coke Company, of Boston, the Everett, the Melrose 
and the Malden, three steel steamships to carry coal between 
Hampton Roads and Boston. These vessels and the terminal 
facilities which are building to accommodate them are destined 
to work radical changes in the-coal trade of Boston. At the 
launching of the Everett, on July 11, President Richards thus 
stated the problem and solution: “Interests with which I am 
connected use at their Everett plant alone 600,000 tons per year. 
On investigation it seemed to us that, while the price of coal 
at the mine was reasonably low, the price of transportation of 

_ the product from the mine to New England was extremely 
high. We believed that the system of water transportation 
particularly was far from being up to date. Coal that is 
brought by rail from the mine to tide water at shipping point 
is transported to this section in various types of boats, varying 
in tonnage from a small schooner to craft carrying 5,000 or 
6,000 tons, and each schooner, barge or steamer varying in 
type of construction. We decided to build three steam colliers, 
each about 400 feet long, drawing 24 feet of water, and to 
carry 7,200 tons of coal. This fleet will bring into Boston 
about 1,500,000 tons of coal per year, which is about one-half 
of the total amount of soft coal brought in last year from 
United States ports. We are now adding to the discharging 
and storage plant so that we hope to unload one of these ships, 
which will carry 7,000 tons, in not over ten hours.” Important 
as carrying capacity and improved terminals are in reducing 
cost, the ability of these vessels to navigate in fog is equally 
advantageous. By means of the sub-marine signal apparatus 
with which these vessels are to be equipped, they can pick up 
one point after another, no matter how dense the fog or how 
rough the sea, and can proceed on their way with safety and 
despatch. The enormous advantage gained in the saving of 
time by the use of sub-marine signals reduces the cost of 
transportation materially, besides adding to the safety of the 
vessel. Other corporations engaged in the coastwise coal trade 
besides the New England Coal & Coke Company have been 
quick to utilize the facilities for safe navigation provided for 
them by the United States Lighthouse Board and the Canadian 
Department of Marine and Fisheries. Among them are the 
following: _Dominion Coal Company; Susquehanna Coal 
Company; Coastwise Transportation Company; Staples Coal 
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Company; Baltimore & Boston Barge Company; Commercial 
Tow Boat Company; T. J. Scully Towing Company; Jo Ss 
Emery & Company; Philadelphia & Reading Railroad Com- 


“pany; Delaware, Lackawanna & Western Railroad; Seaboard 


Transportation Company; F. B. Cheeseborough; Luckenback 
Transportation & Wrecking Company; Percy & Small; Nova 
Scotia Steel & Coal Company. 


Gages are the subject of a very completely illustrated cata- 
logue of 54 pages issued by Wells Bros., of Greenfield, Mass. 
Regarding this company’s thread micrometer caliper the cata- 
logue states: “The increased demand for accurate bolts and 
screws, and the fact that the outside diameter of a screw has 
very little to do with its fit in the nut or other tapped hole, 
has led to a demand for an instrument to measure the working 
size of any bolt or screw. We have met this demand by offer- 
ing a caliper so designed as to measure on the angle of any 
screw thread. This caliper is, essentially, a frame carrying 
two steel points, arranged to bear diametrically opposite each 
other on the bolt or screw being measured. These points are 
hardened and ground to fit the angle of the thread, one point 
being provided with a side movement to allow its being set 


. over a distance equal to one-half of the pitch of the thread, so 


that the points will enter at right angles to the axis of the 
screw.” 


VESSELS CLASSED AND Ratep by the American Bureau of 


Shipping, 66 Beaver street, New York, in the “Record of 


American and Foreign Shipping,’ American screw Winyah, 
American screw freight boat Bay Ridge, American screw Le 
Grand S. de Graff, American screw yacht Alcedo, American 
screw Governor, American screw freight boat Gowanus, 
American screw Gettysburg, American screw Captain A. M. 
Wetheill, American screw St. Helens, American schooner J. 
K. Woodward, American schooner Benjamin A. VanBrunt, 
American schooner Mertie B. Crowley, American schooner 


George A. Lawry, American schooner Forest City, American 


tern Fred A, Small, British tern Peerless, British tern Emily 
Anderson, British tern Jean, British tern Success, American 
tern Wowenock, British tern Annie, British tern Kenneth C, 
British tern G. M. Cockrane, American tern Brookline, Amer- 
ican bark Nwuanu, British barkentine Athena, American 
barkentine Manimie Swan, American brig Mahonoy, American 
brig Arundel and American brig Draper. 


R TILING 


Particularly adapted for Court Houses, Banking Institutions, Church Aisles, Hospitals, 
: Libraries, Business Offices, Restaurants, Vestibules, Elevators, Kitchens, 
Laundries, Pantries, Bathrooms, and for Steamships and 
floating property generally. 


NEW YORK BELTING AND PACHING CO. 


91 and 93 Chambers Street, NEW YORK 


CHICAGO, ILL., 150 Lake Street 
ST. LOUIS, MO., 218-220 Chestnut Street 
PHILADELPHIA, PA.,118-120 North 8th Street 


SAN FRANCISCO, CAL., East 11th Street and 3d Avenue. Oakland 


BOSTON. 232 Summer Street 


BALTIMORE, MD. 114 W. Baltimore Street 
BUFFALO, N. Y., 600 Prudential Building 

' PITTSBURGH, PA., 913-915 Liberty Avenue 
SPOKANE, WASH., 163 S. Lincoln Street 
LONDON, E. C., ENGLAND, 58 Holborn Viaduct 
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THE FOURTEENTH ANNUAL BOAT and sportsman’s show will be 
held at Madison Square Garden, New York, Feb. 20 to March 
7, inclusive. 

NotTWiITHSTANDING THE FIRE, SEPT. 13, in the plant of the 
Falls Hollow Staybolt Company, Cuyahoga Falls, Ohio, which 
destroyed the greatest portion of the rolling mill, the principal 
machinery was only slightly damaged and the execution of 
orders was delayed but a few days. 

Tue Nationat Motor Boat AND ENGINE SHow will be held 
in New York at the Grand Central Palace, Dec. 7 to 14, in- 
clusive, under the auspices of the American Association of 
Engine and Boat Manufacturers and sanctioned by the Na- 
tional Association of Boat and Engine Manufacturers and the 
New England Engine and Boat Association. All correspond- 
ence regarding the show should be addressed to Chester I. 
Campbell, general manager, 5 Park Square, Boston, Mass. 

From THE GREAT LAKES To PucGEr SouNp around Cape 
Horn. The Steamship Jroquois equipped with Roberts Water 
Tube Boiler makes the run in fine time. The Steamship [ro- 
quois, built by the Craig Ship Building Company, Toledo, 
Ohio, about seven years ago, was equipped at the time with a 
battery of four Roberts safety water tube boilers, having a 
combined grate area of 224 square feet, which furnished steam 
to a triple expansion engine, which drove the boat at a speed 
of twenty miles per hour, The Iroquois was operated on Lake 
Michigan for a couple of years, was then sold and went to 
Lake Superior. Last winter she was sold again to parties in 
Seattle, Wash., and in January started for her new home on 
Puget Sound. She came from the Great Lakes and stopped 
over in New York long enough to install a surface condenser, 
vacuum pump and other salt water auxiliary machinery, then 
proceeded around Cape Horn to Seattle, making three stops 

. for supplies and completing the run from New York to des- 
tination in fifty days. When she arrived at Puget Sound she 
reported ready for duty, and was immediately put into service 
ly her new owner, who states that as far as the Roberts boil- 
ers were concerned she could have turned around immediately 
and made the trip back to the Great Lakes without even hay- 
ing to wash the boilers out. “We think this speaks volumes in 
favor of the Roberts safety water tube boiler, as it not only 
proves its adaptability to long deep sea voyages, but puts the 
celebrated run of the United States Battleship Oregon and the 
United States Gun Boat Marietta decidedly in the background.” 
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Barrett & LAWRENCE, 662 Bullitt building, Philadelphia, 
Eastern agents for the Nicholson ship log, have installed a 
No. 1 log on the Standard Oil Companies Steamship City of 
Everett. This makes the second log installed on the ships 
of this company. 


VanpA PAckING, made by the H. W. Johns-Manville Com- 
pany, 100 William street, New York City, is said to bé a noy- 
elty in packing manufacture, and to be suitable for every on- 
dition in the engine room, so that only -one stock of packing 
is required where Vanda is used. “Vanda Packing is an as- 
bestos fiber sheet packing. It is not a rubber product, and, 
having asbestos as its foundation, it possesses serviceable and 
durable qualities not found in any rubber and organic pack- — 
ings. It resists steam pressure of 250 pounds and over—and 
temperatures of from 800 degrees to 1,000 degees Fahrenheit, 
and gives uniformly satisfactory and lasting service under all 
varying temperatures and pressures. It is equally adapted for 
low pressure steam and hot water, and is the best pee for 
ammonia pipes in ice and refrigerating plants. It is the only 
packing that can be depended upon for ammonia joints. Vanda 
packing is the lightest in weight and most economical packing 
made.” 


THE APPLICATION OF DIESEL CRUDE Om ENGINE as the mo- 
tive power of vessels. The following is a translation of a let- 
ter written by Mr. Berthold Bing, manager of the Russian 
Diesel Engine Company, Nurnberg, Gemany, to Mr. Adolphus 
Busch, president of the American Diesel Engine Company. 
In the September issue of INTERNATIONAL MARINE ENGINEER- 
ING is an article fully describing the Diesel engines and some 
of the boats in which they have been fitted. ‘““You will be in- 
terested to learn that our Russian licensees, the firm of Lud- 
wig, Nobel of St. Petersburg, and the Kolomna Machine 
Works, have taken an order from the Russian Government 
for thirty-two Diesel engines of 250 H. P. each. These engines 
are to be delivered during 1908. They are intended for the 
equipment of eight gunboats for the Amur River, and each 
boat will have four engines of 250 H. P. each, making 1,000 
H. P. The reversing gear is according to the electric system 
of Del Proposto. The electric equipment will be furnished by 
the Volta Company of Reval. The contract for the engines 
alone amounts to about four million marks (.i e. one million 
dollars. )” 


AJAX MANGANESE BRONZE 


~The Fact that a contract for 600,C00 Ibs. of Ajax “Manganese Bronze has been 
~ placed with our Company by the United States Government—being _ the largest _ 
~ single contract ever placed—is no doubt sufficient recommendation as. to its 


quality, 


‘The best Bronze for Propeller Wheels and Castings required to resist great strains. 


It is guaranteed to exceed United States Government. specifications. 


Resists Corrosion. 


THE ed METAL COMPANY, — 


J.& EE. HALL Ltd. 


(ESTABLISHED 1785) 


‘BIRMINGHAM, ALA. 


23, St. Swithin’s |Lane, London, E.C., and Dartford Ironworks, Kent, England, 


maAKERS of CARBONIC ANHYDRIDE (CO,) 


REFRIGERATING MACH! 


INSTALLATIONS SUPPLIED TO. 


REPEAT 


HINERY 


UNION CASTLE MAIL S.S. Co. 53 P. & O. STEAM NAV. Go. 33 HOULDER LINE, Ltd. 13 
HAMBURG AMERICAN LINE 53 WHITE STAR LINE 33 NIPPON YUSEN KAISHA 13 
ELDER DEMPSTER & Co. 46 CHARGEURS REUNIS 22 ELDERS & FYFFES, Ltd. 13 
ROYAL MAIL S. P. Co. 40 TYSER LINE 13 CANADIAN PACIFIC Ry. 12 


etc., 


etc. 
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THE PHOSPHOR — 
—BRONZE CO. LID. 


Sole Makers of the following ALLOYS: 
PHOSPHOR BRONZE. 


“Cog Wheel Brand’? and ‘‘ Vulcan Brand.” 
Ingots, Castings, Plates, Strip, Bars, etc. 


PHOSPHOR TIN AND PHOSPHOR COPPER. 


‘Cog Wheel Brand.’’ The best qualities made. 


WHITE ANTI-FRICTION METALS : 
PLASTIC WHITE METAL. 


The best filling and lining Metal in the market. 


BABBITT’S METAL. 


“Vulcan Brand.’’. Nine Grades. 


“PHOSPHOR” WHITE LINING METAL. 


Fully equal to Best White Brass No. 2, for 
lining Marine Engine Bearings, &c. 


‘WHITE ANT” METAL, No. 1. 


Cheaper than any Babbitt’s, and equal to best 
Magnolia Metal. 


87, SUMNER STREET, SOUTHWARK, 


2 LONDON, S.E. 


Telegraphic Address: Telephone No.: 
: ‘“PHOSBRONZE, LONDON.” 557, Hop. 


“PEROLIN” is the ideal fireproof floor cleaning compound, ac- 
cording to the H. W. Johns-Manville Company, 100 William 
street, “New York City. Instead of laying the dust this com- 
pound is said to absorb it and to draw it from the cracks and 
crevices in the floor. It is, moreover, a powerful disinfectant. 


“FREE TO ANY ENGINEER, a Crosby, Tabor, American Thomp- 
son or Lippincott indicator, also 500 other things, including 
every article, tool or device any engineer may want.” Those 
interested are referred to the advertisement of the France 
Packing Company, Philadelphia, Pa., for particulars regarding 
the offer. 


Tue Nationat Motor Boat AND ENGINE SHOW will be held 
at Boston, Jan. 25 to Feb. 1, inclusive, in the Mechanics’ build- 
ing, under the auspices of the New England Engine and Boat 
Association and sanctioned by the National Association of 
Boat and Engine Manufacturers and the American Association 
of Engine and Boat Manufacturers. 


ROBERT BELDAM'S ALI. 


PATENT METALLIC _ 


A.1. ‘““ LASCAR” Packings for H.P., I.P., 
and Low Pressures are an absolute 
Preventative of ‘‘Scored Rods.” 


ECONOMICAL AND 
EFFICIENT. 


Estimates given for every 
description of Boiler Coverings. 


If you are dissatisfied with the 
Packings you are now using, write 
to the undermentioned address for 
Samples and Quotations. 


ASBESTOS & RUBBER GOODS 
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_Founpry Output Currairep py Hor Wearuer. In times 
like the present, when most foundries are running to full 
capacity, the managers naturally dread extreme heat because, 
if it is not impossible for the men to work, it is, at least, dis- 
tasteful to them and much time is lost. When it is considered 
that this condition in a foundry can easily be overcome, and 
at no great cost, it is strange that more foundries do not 
adopt the most modern system of heating and ventilating 
which makes it possible to cool and ventilate in the summer 
time and enables the foundry to run continuously. The Ameri- 
can Blower Company, Detroit, Mich., has paid especial atten- 
tion to this branch of business, and has done some excellent 
work. The following is a letter which the company received 
without solicitation, and which will be of general interest 
among foundry managers: As you are aware, we installed one 
of your heating plants in our establishment. In connection 
with same desire to say that it has not only given us excellent 
satisfaction for heating purposes, but has proven equally as 
satisfactory for reducing the humidity in our workshop. In the 
foundry, especially during cast time, the heat is almost unbear- 
able in the hot summer days; in fact, the writer has never had 
any experience during all his foundry practice prior to the 
present where there was not more or less time lost during the 
summer months on account of the overbearing heat in the 
moulding room. It occured to me that the coils filled with 
cold water, and a fan applied, ought to work equally well for 
cooling as it does for heating when coils are filled with steam. 
We accordingly made the experiment with the result that we 
have not lost a single day in our moulding room, and have 
always had the shop at a nice working temperature. It gives 
us pleasure to make this statement. I know you will be pleased 
to learn the results. Yours truly, THe BrLLEvur PrIee AND 
Founpry Company.” 


BUSINESS NOTES 
GREAT BRITAIN 


Swan, Hunter & WicHAm RicHarpson, Lrp., Wallsend-on- 
Tyne, have been awarded the Grand Prix for their exhibition 
of models at the Bordeaux International Exhibition. 


REGARDING STATIONARY HyprAuLic RIveTers, plate-closing 
and double power, marine boiler type, Fielding & Platt, Ltd., 
Gloucester, state: “For the very thick plates and high pres- 
sure now universally adopted in marine practice, this class of 
machine is specially suitable. The system of pressing the plates 
tightly together whilst closing the rivet was first introduced 
by us to meet the requirements of the rapidly increasing pres- 
sures which were demanded in connection with triple and 
quadruple expansion marine engines. These machines can 
also be used without plate closing, as double, or in some cases, 
treble power machines, and can thus deal with a great va- 
riety of work beside heavy boiler shells. We make these ma- 
chines if required with both the main standard and hub of 
steel, cast in one piece up to a certain weight, and beyond this, 
bolted together like the illustration. Water saving gear, en- 
suring an economy of about 60 percent can be added. We have 
supplied this type of machine to all the leading machine engi- 
neering works in this country and abroad.” 


‘LASCAR PACKING. 


MANUFACTURER OF 


OF EVERY DESCRIPTION. 


CIRCULATING AND BALLAST PUMP VALVES 
A SPECIALITY. 


Contractors to the Admiralty, also the British, Colonial, and 
Foreign Governments. 


All Gommunications to 


ROBERT BELDAM, 79, MARK LANE, LONDON, E.6. 
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Tue BetpAM Pacxine & RupBer Company, 93 Gracechurch | 


street, London, E. C., were awarded the gold medal at the 
Milan International Exhibition, in 1906, for their Patent Pilot 
Packing. 


Tue WuitE-ForsTER WATER-TUBE BOILERS and feed regula- 
tors, manufactured by J. Samuel White, Ltd., East Cowes, Isle 
of Wight, are stated by the manufacturer to be of great sim- 
plicity of construction, easily repaired and of maximum effi- 
ciency. All tubes are of the same curvature, reducing spare 
gear to a minimum. The tubes may be easily cleaned inside 
and out, and may be removed and replaced without disturbing 
any other part of the boiler pipes or fittings. 


THE PATENT HYDRAULIC BOILER SHELL PLATE BENDER brought 
out by Fielding & Platt, Ltd., Gloucester, is said to be one of 
the best machines on the market. The advantages claimed for 
this machine are: 1. That the plate is bent to a true curve to 
the end. 2. That narrow curved plates or joint strips can be 
bent easily and accurately. 3. That it is impossible to over- 
feed and break the machine. 4. Plates can be bent very much 
quicker than by rolls. 5. It requires very much less manual 
labor. 6. It occupies less floor space—A machine capable of 
bending plates 15£ inches thick and 13 feet wide only taking 
up a space of 15 feet by 5 feet 6 inches. 7. It can be placed 
in any position irrespective of shafting, and requires no sepa- 
rate steam engine or motor. 8. It is less in first cost and also 
in upkeep than bending rolls of equivalent capacity. 9. The 
cost of foundation is nominal, and the total cost of the instal- 
lation very low. We would specially draw your attention to 
the fact that our machines are all fitted with patent automatic 
feed gear for feeding the plates through the machine. By 
another recently patented improvement an automatic stop is 
provided, which can be previously set to suit any curve or any 
thickness of plate. 


Messrs. JAMES WaLKER & Co., “the packing experts,” 
“Lion” works, Garford street, West India docks, London, E, 
are exhibiting a unige selection of their goods, which are of 
a varied and high-class character. The collection of this well- 
known firm includes specimens of the new Golden “Walkerite” 
Jointing for steam, water, acid, ammonia, petroleum and every 
descripion of joint. Their new patent graphite-grease bricks 
for heavy bearings; ‘“‘Kerko” ammonia packing, and ‘‘Wallico” 
cone gage-glass rings, etc., all of which will be found of great 
practical value to every engineer. Walker’s celebrated cold 
prize medal “Lion” packings for all pressures of steam and 
water, are said to be regarded by users as of superior excel- 
lence and special merit. Attention is particularly directed to a 
new feature which has been introduced in all these packings 
as a means of identification, viz: a “thin red line,” fully pro- 
tected by copyright, which runs right through them, and brass 
trade-mark labels which are attached, so that buyers can at 
once see whether they are getting the genuine mak of Walk- 
er’s “Lion” packings. ‘“‘Wallico” valves for circulating air and 
diaphragm-pumps, mechanical rubber goods of all kinds, and 
packing of several types for steam hammers, which are in- 
cluded in the many successful manufactures of James Walker 
& Company, are also shown by them at this exhibition. 


TRIAL TRIP OF SALVAGE STEAMER Recovery.—To cope with 
their increased ship repairing business, Messrs. Furness, 
Withy & Co., Ltd., West Hartlepool, have purchased and 
equipped a steamer, 127 feet in length, classed Ar, at Lloyds, 
with freeboard, having twin screws and especially designed 
and fitted for salvage, wrecking and towing purposes, and she 
ought to be a very valuable addition to that company’s numer- 
ous fleet. She proceeded on a satisfactory trial trip in 
Hartlepool Bay on Thursday, August 22. The vessel has been 
specially stengthened for the heaviest class of work, and has 
three steam winches, powerful mast and derricks for lifting 
purposes and is fitted with a most complete set of diving plant 
with special diving boats—this diving plant being fitted with 
electric light and telephone arrangements. The vessel has a 
powerful electric light installation, with search light and a 
number of portable electric tools. The fore end of the ship 
has been specially stiffened, and massive brackets and sheaves 
for lifting the heaviest weights are fitted. The equipment also 
comprises four powerful centrifugal pumps with boilers and 
gear complete, together with a large quantity of other necessary 
gear suitable for these special operations, and she supplies 
probably one of the most complete and efficient salvage plants 
afloat. On a continuous steaming trial the vessel attained a 
mean speed of 11% knots. After the trial trip the boat im- 
mediately proceeded on active work in salving and removing 
the wreck of S. S. Clavering and S. S. Carlo at the mouth of 
the Tees, also the S. S. Enterprise near Whitby. 
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PRAGTIGAL MOARINE ENGINEERING 
FOR 
MARINE ENGINEERS AND STUDENTS 
WITH 
Aids for Applicants for Marine Engineers’ Licenses 
By PROF. W. F. DURAND 


SECOND EDITION, PRICE $5.00 (21/-) 


THIS BOOK is devoted exclusively to the practical side of 
Marine Engineering and is especially intended for operative 
engineers and students of the subject generally, and partic: 
ularly for those who are preparing for the examinations for 
Marine Engineers’ licenses for any and all grades. 

The work is divided into two main parts, of which the first 
treats of the subject of marine engineering proper, while the 
second consists of aids to the mathematical calculations which 
the marine engineer is commonly called on to make. 

PART I,--Covers the practical side of the subject. 

PART J/I,—Covers the general subject of calculations for 
marine engineers, and furnishes assistance in mathematics to 
those who may require such aid. 

The book is illustrated with nearly four hundred diagrams 
and cuts made specially for the purpose, and showing con- 
structively the most approved practice in the different branches 
of the subject. The text is in such plain, simple English that 
any man with an ordinary education can easily understand it. 


FOR SALE BY 
INTERNATIONAL MARINE ENGINEERING 
17 Battery Place, New York, U. S. A. 


Christopher Street, 
Finsbury Square, E. C., London, England 
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Messrs Napier & Mirrer are adding marine engineering 
to their works at Old Kilpatrick, near Glasgow. 


Messrs S. T. Taytor & Sons’ “Tynos” non-conducting 
material was applied to boilers, pipes, etc., of Annette Furness, 
which recently has undergone her trial trip. 


Tue DrexineE PATENT PacKING AND Rupper Co., Ltd., have 
secured the contract for one year’s supply of Dexine sheet- 
_ ing, patent metallic deep-well pump buckets, gage-glass 

rings and tube, to the Metropolitan Asylums Board. 


100 H. P. Attsa Craic Moror ror Cutna, The largest 
motor yet shipped to China has just left the works of 
the Ailsa Craig Motor Company, at Chiswick. It is destined 
for a boat built at Hong-Kong, and should prove an excellent 
advertisement for this go-ahead firm, whose engines are to be 
found in operation all over the world. ‘‘his motor is of the 
diagonal type with twelve cylinders, and is very compact and 
light in weight, scaling 1,000 pounds only. The design em- 
bodies the well known Ailsa Craig off-set cylinder principle. 
The company has sent out the whole of the machinery equip- 
ment, including reversing gear, shafting, propeller, tanks, etc., 
together with all fittings for installation in the hull. The set 
is mounted on steel girders with the starting gearing forward. 
This is so arranged that the motor is easily started by one 
man. Magneto as well as coil and accumulator ignition is 
fitted. Two chain driven six cylinder magnetos are used, and 
the specially designed high tension distributor is mounted aft 
with an ingenious combination switch, which enables) either 
system to be put into operation by moving a single lever. Two 
water pumps are provided, with a change-over device to enable 
one alone to effect the cooling of the whole engine in case of 
temporary stoppage or break-down of either. The exhaust 
system is noteworthy, for all the cylinders exhaust into a 
long iron tube six inches in diameter, placed between the two 
rows of cylinders, and from this tube the gases pass into two- 
funnels containing silencers. Along the center of the iron tube 
runs, a perforated pipe spraying fine jets of water, which are 
instantly converted into steam, thus cooling and silencing the 
exhaust very effectively. Lubrication is partly by splash and 
partly by air pressure feed. The controls of the whole ma- 
chinery and boat are carried to a boad placed aft of the engine, 
whereon are mounted also pressure gages for the water cir- 
culation and voltmeter switch, etc. One refinement is worthy 
of special notice—we refer to the engraved indicating plates 
showing the use and position of the various control levers, 
etc., a small matter, perhaps, but one that facilitates the work- 
ing of an engine to a marked degree. 


CoNCERNING THE Lusitania and her cables and shackles: 
With regard to the permanent moorings this is a matter of 
the utmost consequence, as the Lustiania will, except on rare 
occasions, always lie in the river instead of going into dock 
between her incoming and outgoing. The position of her 
moorings will be in the Sloyne opposite the Great Tranmere’ 
Bay extensions. Here there is a well-suited depth of water. 
The great liner will fasten up to an enormous buoy, which will 
be illuminated with gas. The gear holding the buoy is larger 
in dimensions than anything else in use. The onerous task of 
laying them has been entrusted to Messrs. John Gibney, Sons, 
& Co., of 44 Chapel street, Liverpool, the well-known firm of 
submarine mining divers and mooring experts. The buoy it- 
self will be held by four enormous anchors, two of 12% tons 
and two of 10% tons, these being attached to a 16-fathom up 
and down pendant by four legs. The total weight of the gear, 
including shackles, will be 217 tons, 13 cwts. and 23 pounds. 
The following is.a detailed account of the weights of the vari- 
ous parts of the gear with shackles: 120 fathoms 3% by 334 
inches square link chain and 7 shackles, 40 tons 12 cwts. 21 
pounds. 195 fathoms 3% by 334 inches stud chain and 7 shack- 
les, 62 tons 4 cwts. 3 quarters 7 pounds. 120 fathoms 3% by 
3% inches square link and 7 shackles, 10 tons 17 cwts. 21 
pounds, 16 fathoms 4% inches stud chain with one three-way 
plate connection complete and 4 shackles, 9 tons 5 cwts. 7 
pounds. Four 2 fathoms’ lengths, 444 inches stud chain, with 
four shackles, 4 tons 18 cwts. 2 quarters. Two three-way plates, 
with three links attached, one for 4% inches, one for 3% inches, 
one for 3 1-16 inches, I ton 10 cwts. 3 quarters. Two 434 inch 
iron tackles for top of mooring buoy, II cwts. 2 quarters 14 
pounds. One new joining shackle for 3% inch cable, 3 cwts. 2 
quarters 21 pounds. Two 12% ton anchors, with 3% inch link 
attached to each anchor, 25 tons 2 cwts. 2 quarters 9 pounds. 

_Two 10% ton anchors, 21 tons. Total weight: 217 tons 13 
cwts. 3 pounds. The shackling of the gear is being carried 
out by Messrs. Gibney & Sons, under the supervision of Cap- 
tain Dodd, of the Cunard Company, and Captain Bellam, on 
behalf of the Mersey Docks and Harbor Board, supervised the 
choice of the mooring ground. 
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MARINE SOCIETIES. 


AMERICA. 
AMERICAN SOCIETY OF NAVAL ENGINEERS. 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS. 
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UNITED STATES NAVAL INSTITUTE. 
Naval Academy, Annapolis, Md. 
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INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND. 
207 Bath Street, Glasgow. 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS. 
St. Nicholas Building, Newcastle-on-Tyne. 


INSTITUTE OF MARINE ENGINEERS, INCORP. 
58 Romford Road, Stratford, London, E. 


GERMANY. 


SCHIFFBAUTECHNISCHE GESELLSCHAFT. 
Technische Hochschule, Charlottenburg. 


MARINE ENGINEERS’ BENEFICIAL ASSOCIATION. 


NATIONAL OFFICERS. 


President—Wm. F. Yates, 21 State St., New York City. 
First _Vice-President—Wm. J. Brady, Jr., 57 Mission St., San Francisco, 


al. 
Second ESAT SS AIC R. Blanchett, 209 Potomac Ave., Buffalo, 


Third Vice-Pres.—Jos. B. Flach, 327 N. 4th St., Paducah, Ky. 
Secretary—George A. Grubb, 1318 Wolfram St., Sta. L. V., Chicago, Ill. 
Treasurer—Albert L. Jones, 289 Champlain St., Détroit, Mich. 


ADVISORY BOARD. 
Chairman—Wm. Sheffer, 428 N. Carey St., Baltimore, Md. 
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Franklin J. Houghton, Port Richmond, L. I., N. Y. 


HELP AND SITUATION AND FOR SALE ADVERTISEMENTS 


No advertisements accepted unless cash accompanies the order. 


Advertisements will be inserted under this heading at the rate of 4 
cents (2 pence) per word for the first insertion. For each subsequent 
consecutive insertion the charge will be 1 cent (% penny) per word. 
But no advertisement will be inserted for less than 75 cents (8 shillings). 
Replies can be sent to our care if desired, and they will be forwarded 
without additional charge. 


Two Marine Boilers for sale, 15 feet 10 inches diameter, 10 
feet 5 inches long» four corrugated furnaces each. Address 
ue Griscom Spencer Company, 90 West street, New York 

ity. 
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the genuine. Look for the trade mark, three rows of diamonds in 
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PEERLESS PISTON and 
VALVE ROD PACKING 


You can get from 12 to 18 months’ perfect service from Peerless 
PacKing. For high or low pressure steam the Peerless is head 
and shoulders above all other packings. The celebrated Peerless 
Piston and Walve Rod PacKing has many imitators, but 
no competitors. Don’t wait. Order a box today. 
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16 Warren Street, New York 
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TRADE PUBLICATIONS. 


AMERICA 


Every user of steam steering gears, tiller steering gears, 
electric steering gears, telemotors, hoisting engines, cranes, 
evaporators, distillers, condensers, etc., should write William- 
son Bros. Company, Aramingo avenue and Cumberland street, 
Philadelphia, Pa., mentioning this magazine, and ask for a 
copy of the company’s completely illustrated catalogue of 116 
pages. The foreword of this catalogue states: ‘“The march of 
improvement necessitates a new issue of our catalogue which 
we take great pleasure in presenting for the consideration and 
guidance of all interested in hoisting and steering machinery. 
New ideas of merit have been freely adopted. Extended de- 
scriptions have not been attempted and the most commonly 
used, the standard types of our engines are the only ones illus- 
trated. If none of these answer your particular requirements, 
we will gladly build special engines to meet the conditions. 
We have not deemed it necessary to tax your patience by 
dwelling on the unvarying excellence of our products. The 
fact that Williamson engines have been giving complete satis- 
faction to so many users for so many years seems to answer 
every question on that point. Our hoisting and steering engines 
are well known all over the world. We can refer prospective 
customers to many of the largest concerns in the country, some 
of which have as high as fifty of our engines in use. In fact, 
for some time, existing facilities were so overtaxed that we 
recently erected several large new buildings, which substantial 
additions to our plant have put us in shape to make prompt 
deliveries. These buildings are equipped with the most 
effective tools money can buy, including several special ma- 
chines designed by us for special purposes, and hence not found 
in any other shops. We can, therefore, guarantee purchasers 
of our goods the very latest and best hoisting and steering 
machinery obtainable. Inquiries regarding hoisting engines 
should be accompanied by a description of the kind of work to 
be done, amount of windage on drum and weight to be raised. 
Please state also whether wire or ordinary rope is to be used. 
Steering engines have been a specialty with us for the last 
twenty years. The best proof that they have withstood all 
tests is the fact that steamship builders and owners who have 
used them continue to re-order year after year. Such cases are 
numerous.” 


Manufacturers 
of Every 
Description of 


DIVING APPARATUS 


For Naval, Harbour, Dock, 
Salvage Works, Pearl and 
Sponge Fisheries. - - - 


PATENT SUBMARINE TELEPHONES, 
ELECTRIC LAMPS, etc., etc. 


Cables.—‘‘ HEINDIG, LONDON.’’ 


Codes.—A.B.C. 4th & &th Editions. 
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Slip drum electric winches for hauling in car floats are the 
subject of Bulletin No. 21 issued by the Lidgerwood Manufac- 
turing Company, 96 Liberty street, New York City. “Hauling 
in the heavy floats of car ferries has heretofore been done ex- 
clusively by hand. Geared winches, much like those used for 
bringing passenger ferryboats up to the ferry bridges and moor- 
ing them fast were used. The great size and weight of car 
floats makes this a work of labor and difficulty. It requires 
a man at each of the two winches and often a third man to 
direct their work. Even with the double geared winches in use 
the power required is often so great that the men can make but 
little headway. When high winds or other causes swing the 
floats out of line the men at the winches are totally unable to 
bring the floats fairly up to the aprons so as to bring the rails 
on the floats and aprons into line and allow the toggles to be 
thrust home and the extra steel mooring lines made fast. After 
the mooring has been accomplished and all is snug the hand 
winches leave one very important contingency unprovided for. 
This is the possibility of the mooring ropes being parted or the 
mooring apparatus torn away by the tremendous thrust of a 
train of cars being run upon the float and being brought sud- 
denly to a standstill with the brakes, or, as often happens, 
being brought up instantly by striking the buffer at the end of 
the tracks on the float. In such cases the whole impetus and 
weight of the moving train and locomotive is transferred to 
the float. Often under these circumstances the steel mooring 
ropes are parted or the nut and screw apparatus by which they 
are attached to the bridge apron is broken or torn from its 
fastenings. In such cases the entire strain is transferred to the 
hauling-in hawsers and winches. With the winches in general 
use no provision is made to safely meet such contingencies. 
When the float has been brought to its moorings the winches 
are locked fast with a ratchet and pawl. If a tug or a tow 
drifts against the side of the float at its outboard end; a train 
fetches up standing on the float or any other accident happens 
to tear the float away from its moorings, the whole strain 
comes on the hauling-in hawsers and the winches. These give 
away and then there is nothing to prevent a gap being opened 
between the float and apron into which car trucks or even 
whole cars may be precipitated. With the new Lidgerwood 
slipping-drum hauling-in winches all these sources of trouble 
are fully met. Man power is done away with. Electric motors 
do the work and the whole operation of hauling in is placed 
under the direct control of one man.” 
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Many articles of interest are published every month in 
Graphite, issued by the Joseph Dixon Crucible Company, Jersey 
City, N. J. All of our readers who will mention INTERNATIONAL 
Marine ENGINEERING will be put on the free mailing list of 
this publication. Among the articles in a recent issue of 
Graphite are: “Pressure-Reducing Valves,’ “Proper Lubrica- 
tion of Wire Rope,” “An Explosion of a Compressor Cylinder,” 
“Crucible Tongs” and “Power Transmission by Manila Fiber 
Rope.” 


Morris metallic packing is the subject of catalogue 110, 
issued by the H. W. Johns-Manville Company, 100 William 
street, New York City, a free copy of which will be sent to all 
readers mentioning INTERNATIONAL MARINE ENGINEERING. This 
packing is said to be superior for Corliss valve stems and all 
piston rods, steam turbines, hydraulic, air, gas, ammonia and 
vacuum. The H. W. Johns-Manville Company makes the fol- 
lowing statement introducing this packing: “The Morris 
metallic packing, as constructed for reciprocating rods under 
all services, has many points of superiority over the present 
types in use, and its success has been phenomenal. From these 
primary types have been developed packings for special con- 
ditions, suchas the packing of steam turbines, and as this 
type of motive power is being more widely used, and the 
Morris turbine packing is the only satisfactory packing in the 
field, it appeals strongly to the high-class lighting and power 
plants. We are also prepared to supply Morris metallic pack- 
ings for air, hydraulic, gas and ammonia service. We have a 
corps of efficient and practical salesmen to present the merits 
of the Morris metallic packing to prospective customers, and 
it will pay those to whom our line of asbestos packings has 
proved its exceptional merit, to use the Morris metallic pack- 
ings for conditions where such type is required. Many years | & 
experience in the manufacture of metallic packings has demon- i 
strated to engineers the superiority of a soft, gray, cast iron 
over any other metal for packing steel or iron rods—the two 
hard surfaces quickly developing on the surface of both rod 
and and packing that fine, blue, glazed skin which defies both 
time and use to wear through. Cast iron also possesses the 
decided advantage of a very high melting point, which renders 
it pape vious to the great heat of the high steam pressure now 
used. 


“APHRODITE,”’’ 3300 I. H.P. 


CATALOG 17-L, 
FREE 


The L. S. Starrett Co.} 
Athol, Mass., U. S. A. 


50,000 miles with a “Standard” Roller Propeller Thrust Bearing. 4 to 5 tons of coal 
saved per day with a gain of 6 revolutions per minute. 


The pdder Hest land STEPHEN P. M. TASKER 
Windlass are also good MARINE ENGINEER 


laces for these bearings. 
P 2 Pennsylvania Building 


PHILADELPHIA,‘7PA. 


qr large marine and other purposes a Roller Bearing as made by the Standard Roller Bearing * 
Company of Philadelphia and not a ball bearing is what you require. Do not confuse them. 
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Tenth and 


CRAPHITE 
MOY) 
LUDRICANY 


ENTH COIMION. 


Copy 75-C FREE 


This booklet is. brimful of just such in- 
formation as you can use in your daily 
work. Modern methods of lubricating various kinds 
of machinery, little engine room “kinks,” discovered 
by resourceful engineers—over 80 pages in all, {2 pages 
on marine lubrication. 


Write for FREE copy No, 75-C 


Joseph Dixon Crucible Co. 
Jersey City, N. Jj. 


The history and development of the alloy practice in the 
United States as applied to railway bearings, by G. H. Clamer, 
- a paper read before the tenth annual meeting of the American 
' Society for Testing Materials, held in Atlantic City last June, 
_ has been republished in pamphlet form and is being distributed 
by the Ajax Metal Company, Philadelphia, Pa. This pamphlet 
will be found of great interest to users of alloys, and a free 
copy will be sent to all readers who will mention INTERNA- 

. TIONAL MARINE ENGINEERING. 
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H H H is a radical departure from 

HE Nicholson Ship Log and Speed Indicator *s7.1¢2ice) departure from 

has no trailing line outside, and is not connected with the Engine, but is 
built in} and becomes a part of the Ship. ; 

It performs four separate and distinct operations, viz.: Keeps the time, shows 

at all times the speed in knots or miles per hour, counts the distance traveled, 

and records the same’on a paper chart showing every variation in. speed during 


the trip. The Log can be placed in the chart room, pilot house, or on the 
bridge, or where most convenient. Send for catalogue. 


NICHOLSON SHIP LOG CO. 
CLEVELAND, OHIO, U.S. A. 
Eastern Agents: BARRETT & LAWRENCE, 662 Bullitt Building, Philadelphia, Pa. 
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Latest Edition 


A free copy of the catalogue and price list of valves, fire 
hydrants, etc., manufactured by the Chapman Valve Manufac- 
turing Company, Indian Orchard, Mass., will be sent to any of 
our readers who will mention this magazine. This is a very 
complete cloth-bound volume of 400 pages and contains de- 
scriptions, price lists and dimension sheets of the regular lines 
of Chapman valves, hydrants and their accessories. Among 
this company’s valves, used in marine work both in the navy 
and mercantile marine, are bronze top gate valves for steam 
and water, bronze screw top gate hose valves for use on under- 
writer pumps in marine work, and heavy bronze top gate valves 
for steam and water. 


Grinding wheels and machinery are fully described and 
illustrated in a handsome catalogue of 146 pages just issued by 
Norton Company, Worcester, Mass., a free copy of which will 
be sent to every reader mentioning this magazine. This com- 
pany’s product consists of Norton grinding wheels, grinding 
machinery, alundum, India oil stones, bricks and sticks for 
rubbing and sharpening, scythe sets, knife sharpeners, bath 
machine indicators, etc. Suggestions and full instructions for 
mounting Norton wheels, rules for calculating speeds and 
diameters of pulleys, explanation of grades of wheels and num- 
bers of sizes of grain, the selection of grades for different 
work, and many other tables of instruction are given in this 
catalogue, which also contains a full price list of the com- 
pany’s various products. The Norton Company manufactures 
wheels expressly for use on Brown & Sharpe grinding ma- 
chinery, on the grinding machinery of the Landis Tool Com- 
pany, the Cincinnati Tool & Cutter Company, and other well 
known makers of grinding machinery. It will cost but 1 cent 
for a postal card to get one of these catalogues, and a copy 
should be in the hands of every user of grinding machinery 
and wheels. 


Submarine Signal Bulletin No. 25, published by the Sub- 
marine Signal Company, 88 Broad street, Boston, Mass., reads 
in part as follows: “The attention of importers and exporters 
is called to the fact that vessels equipped to receive submarine 
signals frequently save one or more days in making port. This 
means a day or more saving of interest on the bankers’ letters 
of credit, from 75 to 90 percent of such business being done 
on this class of credits. A list of submarine signal stations 
maintained by the various governments together with a list 
of vessels equipped to receive submarine signals, has been pre- 
pared for the use of underwriters who are writing risks on 
vessels and cargoes. ‘These lists, together with the additions, 
will be sent free to marine underwriters on application. The 
North German Lloyd has arranged to equip with apparatus to 
receive submarine signals the following vessels: Breslau, 
Chemnitz, Cassell, Koln, Frankfurt, Hannover, Brandenburg, 
Gneisenau. The equipment of these vessels will give the pro- 
tection of submarine signals to every North German Lloyd 
steamship sailing to United States ports. The Argo line, sail- 
ing between Bremen and London and Hull, is equipping the 
steamships Adler, Schwan and Schwalbe. The Sperber of this 


‘line is already equipped. The Panama Railroad Steamship 


Line has arranged to equip with submarine signal receiving 
apparatus its entire fleet of five steamships sailing between New 
York and Colon. This line is owned and operated by the 
Panama Railroad Company, which is the property of the United 
States Government. The ships are the Panama, Allianca, 
Finance, Colon and Advance. The Zeeland Line, running be- 
tween Queensboro and Flushing, have equipped their steamers 
Komgen, Wilhelmina and Engeland to receive submarine sig- 
nals. These vessels fly the Dutch flag. South Pass, La., light- 
vessel No. 43, at the entrance of the Mississippi River, has 
been equipped to send submarine signals when she returns to 
her station about Oct. 15. Captains report that a bell on this 
vessel is very much needed, owing to the frequency of fog 
caused by the mingling of the waters of gulf and river. On an 
average the bell will ring one hour‘a-day throughout the year. 
Heald Bank light-vessel No, 81, at the entrance to Galveston, 
Tex., has been equipped to send submarine signals while om her 
station. This bell will be of material assistance to the already 
large and rapidly increasing number of steamships making this 
port. The North German Lloyd steamships making Galveston 
are being equipped:to receive submarine signals.. For the pur- 
pose of allowing vessels to test the submarine signal apparatus, 
the Sandy Hook light-vessel is ringing its submarine bell con- 
tinuously day and night during September. The British Gov- 
ernment Notice to Mariners states that the Netherlands light- 
vessels set the international code signal W. D. J. while the bells 
are ringing in order to allow vessels to test their submarine 
signal apparatus. Vessels equipped or in process of equipment 
to receive submarine signals fly the following flags, the order 
being according to the number of vessels under rental: United 
States, German, English, Spanish, French and Dutch.” 
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A general catalogue of machinists’ tools has been issued 
by the Billings & Spencer Company, Hartford, Conn., manu- 
facturers of and dealers in machinists’ tools and drop forgings 
of every description in copper, bronze, iron and steel. This 
catalogue should be in the hands of every user of machinists’ 
tools and drop forgings. The company was organized in 
1869, and is said to be the oldest and largest establishment of 
its kind in business. 


“On the Art of Cutting Metals,” by Frederick W. Taylor, 
M. E. Sc. D., which was the presidential address presented at 
the last annual meeting of the American Society of Mechanical 
Engineers, has been reprinted and bound in cloth by the 
society, price, $3.00. This or any other publication of the 
society may be had by addressing the secretary, 29 West 
Thirty-ninth street, New York. It is not necessary to send 
orders through members. None of the publications of the 
American Society of Mechanical Engineers are copyrighted. 


“Inter-pole variable speed motors for machine-tool drive” 
is the subject of an illustrated booklet issued by the Electro- 
Dynamic Company, Hanover Bank building, New York. The 
statement is made that “the inter-pole motor has no superior 
for machine-tool drive. It is made in numerous sizes from 4 
horsepower to 150 horsepower. Speed variation is attained on 
any single, standard voltage by field control alone. We regu- 
larly list variations as high as 6 to 1. The special exclusive 
features of this motor are: its small size and light weight,-its 
compactness, due partly to ball bearings, its superior regulation, 
and entire absence of sparking, even under heavy overloads.” 


“Agrippa” Fittings Wrench Drop-Forged.—‘“More work, 
more efficiency, more comfort. The Agrippa fittings wrench 
gets into the tight, narrow places and bites on irregular forms 
when the broader chain wrench would fail. No more trouble 
handling short nipple and flange connections or jobs with a 
variety of outlets—a single, narrow, powerful jaw for both pipe 
and fittings. Thoroughly tried for several years before market- 
ing. Twenty-five years of “good building” in the Vulcan 
(original) chain pipe wrench is the maker’s guarantee of sound 
principles in the Williams’ Agrippa.” Made by J. H. Williams 
& Company, Brooklyn, N. Y. 

Corliss engines are the subject of illustrated catalogue E 
issued by the Vilter Manufacturing Company, Milwaukee, 
Wis. It has been the company’s aim to meet the growing de- 
mand from power users to furnish an engine that possesses the 
essential qualities of efficiency, durability and simplicity. The 
company has built and equipped an up-to-date factory, enabling 
it to make the proper kind of iron for the requisite parts of the 
engines. A completely illustrated description is given of this 
company’s engines and their various parts. At the back of the 
catalogue are numerous tables, showing capacities of standard 
and heavy duty Corliss engines and their dimensions, the cir- 
cumferences and areas of circles, the weight and specific gravity 
of various materials, and a table of “general information for 
engineers.” 

The “Thor” hose coupler for compressed air or water is 
made by the Independent Pneumatic Tool Company, of Chicago 
and New York, and the following advantages are claimed for 
it: “This coupler is absolutely tight; both parts are alike—no 
male or female parts; gaskets cannot blow or fall out; made 
of tough bronze—cannot corrode; made for 1I-inch, 34-inch, 
¥%Z-inch. 3£-inch hose or pipe with the same sized head, so that 
small hose can be coupled to large without the use of reducers; 
coupled by a third turn of the hose; made in hose to pipe or 
pipe to hose with screwed end connections; leaky joints reduce 
compressor capacity; both ends of hose have duplicate coup- 
lings; no time wasted looking for washers; not affected by 
weather or moisture; cannot be blocked by dirt between work- 
ing parts; this is where time is saved; can be connected in one- 
tenth of the time required for ordinary couplers; no stripped 
threads or delays.” 
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We do not grind zinc in oil. Lists of manufacturers of 
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Keystone hair insulation is the subject of a folder issued 
by the H. W. Johns-Manville Company, too William street, 
New York. 


Steam Turbines.—The General Electric Company, Schenec- 
tady, N. Y., has issued pamphlet No. 4,531 describing the Curtis 
steam turbine generator. The line and half-tone illustrations 
show the complete machine and details of the buckets and other 
parts. Reports of tests of different sizes of Curtis turbines 
showing vacuum, superheat, pressure, etc., under different loads 
are included. One test shows the comparative efficiency of a 
turbine and a reciprocating engine of equal rating, operating 
under the same conditions. 


“Twenty-Five Years Young” is the title of a handsomely 
printed and illustrated folder published by the Ball Engine 
Company, Erie, Pa. In addition to the descriptions of the 
various automatic and Corliss engines this company is build- 
ing, is a list of six “established facts,” among which is the 
following: “We have an immense line of patents and draw- 
ings, enabling us to build engines exactly suited to the various 
electric generators now on the market. If you want an engine 
for a 125-kw. generator it is not necessary for us. to offer you 
an engine that is only suited for a 100-kw. nor an engine that 
is big enough for a 200-kw. generator and charge you accord- 
ingly. We have patterns for all sizes and conditions.” 
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“Temporary Net Prices” of Ingersoll-Rand pneumatic tools 
are given in Bulletin No. 546, published by the Ingersoll-Rand 
Company, 11 Broadway, New York City. These prices are 
said to govern for a limited time only and are subject to with- 
drawal without notice. 

“The Penberthy Engineer and Fireman” is a monthly 
magazine published by the Penberthy Injector Company, De- 
troit, Mich. The subscription price is 25 cents per year, and 
a free sample copy will be sent to any reader mentioning this 
magazine. Engineers and firemen will find many interesting 
articles in this publication. 

The Cutler-Hammer Manufacturing Company, Milwau- 
kee, Wis., maker of electric controlling devices, has issued a 
booklet describing its line of electric crane controllers. In 
addition to full descriptions and illustrations of five types of 
crane and hoist controllers, the booklet contains connection 
and dimension diagrams, repair part charts, prices, net weight 
and shipping weight of apparatus, etc. An improved form 
of contactor for handling heavy currents is also described. 


“Economical Steam Production” is the title of a 30-page 
catalogue issued by the Vulcan Soot Cleaner Company, Du 
Bois, Pa. The following economies are claimed to result from 
the use of this company’s soot cleaners: “Saving of fuel; 
saving of labor; saving of tubes; saving of hose and appur- 
tenances; elimination of wear and tear; elimination of dirt; 
elimination of drudgery; prevention of cold air periodically 
entering the boilers; prevention of loss entailed by idle boilers.” 

Ship and engine builders desiring an efficient machine for 
grinding piston rods and other engine parts, should write to 
Department M of the Norton Grinding Company, Worcester, 
Mass., asking for a catalogue giving full particulars. This 
company’s 18-inch by 168-inch overhead drive machines are 
used in the best shipyards throughout the world and are espe- 
cially designed for marine work. 

Special attention is called by the Bourne-Fuller Company, 
Cleveland, Ohio, in its August stock list to pages 30 and 31, 
on which are listed open-hearth steel rivets. The structural 
rivets shown on page 30 have cone heads; those on page 31 
have round heads. The company is prepared, however, to 
make to order promptly any style of head. All of our readers 
mentioning this magazine will receive this company’s monthly 
stock list free of charge. . 


“The Crosby, a Little Book with a Big Purpose,” is pub- 
lished monthly by the Crosby Steam Gage & Valve Company, 
16 Dey street, New York City, and is devoted to the interests 
of Crosby gages, valves, indicators, pressure recorders, 
counters, chime whistles, etc. 

The highest achievement in air tool construction is repre- 
sented in the “Thor,” according to a circular just issued by the 
Independent Pneumatic Tool Company, of Chicago and New 
York. The statement is made that these tools give better re- 
sults with far less cost for maintenance than any other air 
tools on the market. 

“Electric Motor Equipment” is the title of a 74-page cata- 
logue just issued by the Sprague Electric Company, 527 West 
Thirty-fourth street, New York City. This catalogue is 
printed in the same handsome manner as all other catalogues 
issued by this company, and like the other catalogues is pro- 
fusely illustrated by half-tone engravings. 


Among interesting folders recently published by the H. W. 
Johns-Manville Company, 100 William street, New York City, 
a free copy of all of which will be sent to any of our readers 
upon application, are the following: “How to Clean a Boiler,’ 
“Victor Combination Meters,” “Electrodes, a Preventive of 
Electrolysis,” and “Keystone Plumbing Pipe Covering.” 

Electric pyrometers are described in illustrated catalogue 
No. 17, issued by William H. Bristol, 45 Vesey street, New 
York City. These pyrometers are designed for indicating, re- 


-cording and controlling high temperatures and are adapted 


to every-day practical service in industrial works, manufac- 
turing plants and laboratories. 

The “Kewanee” flange union is the subject of an illustrated 
folder distributed by the Western Tube Company, Kewanee, 
Ill. This union is made entirely of malleable iron excepting 
the brass seat, which is made practically integral with the 
malleable part by what the company states is the only method 
which experience has shown to be enduring. 

The new catalogue of forged steel pipe flanges just issued 
by the American Spiral Pipe Works, Chicago, IIl., is stated to 
be the most complete work of its kind ever published, and 
that it shows clearly the latest and best flange connections for 
pipe as adapted by the leading engineers and manufacturers. 
It contains complete price lists, dimension tables and full-size 
cross-section cuts of flanges used for various standards. 
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Steam pumps and hydraulic machinery are described in a 
handsomely illustrated catalogue issued by the Canton-Hughes 
Pump Company, Canton, Ohio. 

A complete stock of “Climax” boiler and structural rivets 
on hand for immediate shipment is listed in the latest monthly 
stock list issued by the Bourne-Fuller Company, Cleveland, 
Ohio, dealers in iron, steel, pig iron and coke. 

Every engineer should write Crane Company, Chicago, IIl., 
mentioning this magazine, and ask to be put on the free mail- 
ing list of “The Valve World.” This publication is 15 by 10% 
and profusely illustrated. 

A 14-page stock list issued by the Scully Steel & Iron Com- 
pany, Chicago, Ill., will be sent free to any of our readers upon 
application, and should be in the hands of all users of boiler, 
tank and sheet steel, structural iron and steel, machine tools 
of every description, ete. 

An illustrated catalogue and price list of valves, hydrants, 
etc., manufactured by the Kennedy Valve Manufacturing 
Company, 57 Beekman street, New York City, has just been 
issued. It is stated that Since the issue of the last catalogue 
the company has extended many of its lines and added others. 

The Sargent Steam Meter Company, First National Bank 
building, Chicago, Ill., is distributing circulars calling atten- 
tion to the company’s “instruments of precision,’ which it 
states are used by power plants and consulting engineers 
throughout the world. 

The result of tests of the spreading power of carbonizing 
coating, red lead and graphite paints, made at the Columbus 
shops of the Pennsylvania Railroad, has been published in 
an illustrated folder issued by the Goheen Manufacturing 
Company, Canton, Ohio. 

Catalogue No. 32, issued by the Garlock Packing Company, 
Palmyra, N. Y., should be in the hands of every engineer, and 
a free copy will be sent to every reader who will mention this 
magazine. The Garlock Packing Company makes metal and 
fibrous packings for service against any conditions, and makes 
special packings for each condition. 

“Hathhorn Hard Hitting Helve Hammer” is the title of a 
booklet issued by the Parker Hoist & Machine Company, 971 
North Francisco avenue, Chicago, Ill. The statement is 
made that mechanical experts are amazed at the extreme 
strength and enormous capacity for work exhibited by the 
Hathhorn hammers. 


Mr. J. W. Millard, naval architect and marine engineer, 32 
Broadway, New York City, is distributing a handsome little 
book of photographs of vessels of all types designed by him. 

“Authorities on Soot,” a folder issued by the Vulcan Soot 
Cleaner Company, Dubois, Pa., will be found of interest to~ 
those desirous of cleaning the heating surface of their boilers. 

S. & B. Columbia recording gages for recording the pres- 
sure of steam, water, air, gas and oil, are the subject of an 
illustrated folder issued by the Schaeffer & Budenberg Manu- 
facturing Company, Foxboro, Mass. 

“The Electric Equipment of a Modern Factory” is the 
subject of illustrated bulletin No. 230, issued by the Sprague 
Electne Company, 527 West Thirty-fourth street, New York 

ity. 

Standard gears are described and illustrated in a gO-page 
vest pocket size catalogue issued by the Boston Gear Works, 
Norfolk Downs, Mass. This is a general gear catalogue, in- 
cluding chains, sprockets, bearings, steel devices, etc. 


TRADE PUBLICATIONS 
GREAT BRITAIN 


Portable electric drilling machines are the subject of a 
catalogue published by the Light Electric Motor Company, 
Ltd., Ilford, Essex. “The windings of our machines have the 
advantage of giving a speed regulation according to the size 
of drill used. These drilling machines can be connected to any 
existing lighting circuit (incandescent) in consequence of the 
small consumption of current. Owing to the special construc- 
tion of our motors no over-load cut-out is necessary—that is to 
say, should the drill ‘stop dead’ in going through a hole no 
immediate burning out of the motor can take place. The 
high speed drills, as shown in this catalogue, are specially suit- 
able for boring in any kinds of wood, and the slow speed in 
slate, marble or soft metals. All prices quoted include packing - 
and delivery to any part of the United Kingdom, and we are 
prepared to give special quotations for large quantities. All 
our machines are of British manufacture throughout, and we 
guarantee them against structural defects for six months.” 
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“Dexine, What is It?” is the title of a catalogue issued by 
the Dexine Patent Packing & Rubber Company, Ltd., Strat- 
ford. The question is answered as follows: The word 
‘Dexine” is the registered trade-mark in England, the colonies 
and foreign countries of the compound known by that name, 
and is the property of the Dexine Patent Packing & Rubber 
Company, Ltd., whose works are situated at Abbey Lane, 
Stratford, London, E., where specially designed and extensive 
plant and machinery were laid down some years ago for its 
manufacture. It was discovered eleven years ago, and, without 
going into any scientific technicalities, it is, briefly, a combina- 
tion of vulcanized india rubber and other ingredients, prepared 
by a special process; it has exceedingly tough and frictionless 
properties, together with a valuable ability to resist the action 
of extreme temperatures; possessing such qualities, has led 
to its success for a number of purposes where other materials 
have been an utter failure; this success is not recorded from 
mere laboratory trials, which often fail when applied to the 
stress of actual mechanical working, but by long and exhaustive 
tests by a number of the leading steam users and engineers 
throughout the the world, and who after once giving it a trial 
continue to adopt and recommend its use. It is also used for 
purposes for which other materials were useless prior to its 
discovery, for instance, patent metallic boiler feed pump 
buckets. It is not generally known that there is a bucket that 
will withstand a temperature of 350 degrees F., or pumps for 
hot water (boiler fluid) would have been designed to use them 
instead of metal pistons, vulcanite rings and hemp packing, 
which are much more expensive. Under this invention, for 
which patents were taken out, “Dexine” is supplemented by an 
anti-friction wire gauze or “armoring.” The buckets have been 
known to be put straight away into scored barrels and have 
considerably increased the utility of the pump, minus the ex- 
pense of reboring; they are no trouble, and will work for a 
number of months without any attention whatever; it is a 
simple and inexpensive matter to convert existing pistons to 
take a pair of “Dexine” buckets, which are fitted back to back 
with an intermediate ring between each, acting as a support 
to both buckets on the forward and backward stroke. ‘This 
patent bucket also applies to ordinary pumps for collieries, 
breweries or water works, in fact, any class of pump is im- 
proved by the use of “Dexine” in place of leather, which in a 
comparatively short time “perishes” or tears away at the 
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shoulder. The value of the patent shows itself more pro- 
nounced when applied to hydraulic ram, cup and hat rings; 
they are perfectly elastic and flexible, and in the process of 
manufacture the section of rings is thickened at the bend or 
shoulder, and the surface being entirely covered with anti- 
friction wire gauze, the strength and durability of the ring is 
vastly increased, without, however, diminishing the elasticity ; 
the friction is also reduced to a minimum, thus increasing the 
effective power; then again, it is quite simple to form these 
rings absolutely square at the top without any radius; this is 
a mater of impossibility with leather rings, and all engineers 
who have taken the trouble to place a square metal ring into 
the top of recess to give an even bearing surface for the square 
top ram ring (such ring to be a working fit only on the 
diameter of ram) have highly praised this enhanced value and 
longevity as compared with what they have used hitherto; in 
the case of hat rings used on gunmetal plungers with ports, 
these patent rings will not squeeze into same. For air, circu- 
lating and delivery valves the properties of “Dexine” having 
been previously set forth, it will at once be seen by all who have 
experience of these, what an excellent material it must be 
for the above purposes; such is the case, and a very large num- 
ber are turned out every week. Hard valves are made for 
straight lift, and have been in work under 270 feet head of 
water for a number of months, and scarcely the grid mark 
is perceptible on the valve. “Dexine” high-pressure steam 
jointing is now largely taking the place of asbestos and metal 
joints, especially where superheated steam is employed, asbes- 
tos and many other forms of jointing, under a temperature of, 
say, 600 degrees F., soon. crumble and shortly become pow- 
dered, metal joints have often been the cause of ruining faced 
flanges by galvanic action being set up between the pipe and 
joint, and the faces becoming deeply pitted; with “Dexine” it 
retains its normal elasticity, makes a perfect joint that with 
care can be used many times and under the above conditions of 
superheated steam and a pressure of 300 pounds to the square 
inch. It is common knowledge that there are as many jointing 
materials in the market as there are rivets in a 30-foot Lanca- 
shire boiler; considerably more than half of them, however, are 
of foreign manufacture, being sold in England under mislead- 
ing names, conveying the impression to the user that they are 
of English make. “Dexine” conical gage glass rings. It is 
not claimed that this form of packing water gages is the idea 
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of the Dexine Company. Patents were taken out as far back 
as 1885 by two engineers of Accrington, Lancashire, but whilst 
the principle is perfect in every way, it did not come into gen- 
eral use until there was a material discovered that would suit 
its requirements, viz.: to retain its normal shape and elasticity 
under a steam pressure of 300 pounds to the square inch; with- 
out this result the principle was practically useless, hence it is 
only within the last eleven years that it has come into extensive 
use; it is advised, if you require to experience the full value of 
the system, that “Dexine’ rings should be used; other makes 
will melt and run down the glass, or become hard and useless. 
Every genuine ring is branded with the word “Dexine,” and 
unless so marked you lose its advantages, such as being able to 
be fixed in one-twentieth of the time required for the old style. 
and the allowance for expansion and contraction of the glass, 
which makes it impossible to break the tube through being 
overpacked. The same conditions apply to the improved pack- 
ing for stuffing-boxes or glands of stop valves, sluice valves, 
throttle valves, etc., with ‘the exception that this patent was 
taken out two years later—1887; the principle is precisely the 
same, only you are dealing with packing a metal rod instead of 
a glass tube. The higher the pressure the tighter it grips the 
spindle; it is always tight, and there is no waste from cutting. 
You may have every confidence in this high-class packing, while 
for durability and efficiency it is unsurpassed, and satisfaction 
is guaranteed provided it bears the name “Dexine.” 

Ships’ auxiliary machinery, steam and electric, water-tube 
boilers, pumps, etc., are the subject of a very handsomely 
illustrated book of nearly 300 pages published by Clarke, Chap- 
man & Company, Ltd., Victoria Works, Gateshead-on-Tyne. 
This is typographically a very attractive book, bound in cloth, 
and should prove valuable as a work of reference. We under- 
stand that a free copy will be sent to all inquirers who will 
mention INTERNATIONAL MARINE ENGINEERING. Among the 
auxiliary machinery described and illustrated are steam 
winches of many types and for all purposes; hoists of various 
kinds; hauling engines, steam winches, windlasses of all 
classes, capstans of all kinds, cranes of every sort; steering 
gears, steam, hand and combined; boilers, water-tube and fire- 
tube; steam pumps; generating plants and electrical machinery 
of all sorts, including capstans, windlasses, searchlights, electric 
locomotives, electrical drills, pumps, etc.; seamless steel life- 
boats and machinery for steam launches. 
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With the caption of “Something Worth Attention,” 
Preidel’s Patent Propeller Company, Ltd., 110 Cannon street, 
London, E. C., issues the following statement regarding the 
Preidel propellers: ‘This propeller will give a greater amount 
of thrust or its equivalent—speed—within any given diameter 
and given revolutions than any open screw, and this with a 
very economical expenditure of power. The above statement 
has been proved by a number of trials, witnessed and reported 
upon by competent engineers and naval architects, from some 
of whose reports we give the following: ‘Owing to the ab- 
sence of wash with the Preidel porpeller and to its evident grip 
of the water, as proved by the promptitude with which the boat 
attains full speed either ahead or astern, and further remem- 
bering how quickly it arrests the motion of the boat when 
stopped suddenly from full speed and put to full speed astern, 
I am of opinion that it possesses good manceuvring qualities. 
Steering being easy both ahead and astern, and movement of 
the boat when’ going astern is remarkably free from that sluing 
which takes place with unshrouded propellers, which vitiates ac- 
curate steering when going astern. Owing to the smaller di- 
ameter of the Preidel propeller, giving within one-third of a 
knot of the Burgoine propeller results, | am of opinion that it is 
well suited for twin screw purposes, as also possibly for three or 
four screw purposes for steam turbine or electric motive power 
or for motor boat propulsion. The same reasons, small relative 
diameter and freedom from wave making, would seem to prove 
it well adapted for canal towing either single or twin screw, 
which, with the probable growing use of our water highways 
throughout the kingdom, and the gradual substitution of 
mechanical propulsion for horse-towage, would further enlarge 
its field of usefulness.’ From figures obtained: ‘It is evident 
that the Preidel propeller, as improved, gives very good results 
with nearly one-fitth less horsepower than the Burgoine pro- 
peller. In other words, it attained within .335 of a knot the 
speed of the Burgoine propeller with only four-fifths of the 
horsepower required by the unshrouded propeller.’ ‘The small 
diameter of the Preidel propeller and the protection afforded 
to its blades are strong arguments in favor of its introduction 
in fast motor boats, shallow draft vessels of all descriptions, 
and light river and sea craft generally.’ This propeller has 
been discussed before the Institute of Marine Engineers and 
recorded in their transactions for February, 1907.” 


AJAX IWIANGANESE BRONZE 


The Fact that a contract for 600,COO Ibs. of Ajax. Manganese Bronze has been 
_placed with our Company by the United States Government—being the largest 
single: contract ever placed—is no doubt sufficient recommendation as to its 


quality, 


It is guaranteed to exceed United States Government. specifications. 


The best Bronze for Propeller Wheels and Castings required to resist great strains. Resists Corrosion. 
See ee 


THE AJAX METAL COMPANY, 


PHILADELPHIA » PA. 


J. & EH. HALL Ltd. 


(ESTABLISHED 1785) 


BIRMINGHAM, ‘ALA. 


23, St. Swithin’s Lane, London, E.C., and Dartford Ironworks, Kent, England, 


MAKERS oF GCARBONIC ANHYDRIDE (GCO.) 


REFRIGERATING MACHINERY 


REPEAT 


UNION CASTLE MAIL S.S, Co. 53 P. & O. STEAM NAV. Co. 33 


INSTALLATIONS SUPPLIED TO 


HOULDER LINE, Ltd. ‘ 13 


HAMBURG AMERICAN LINE 53 WHITE STAR LINE 33 NIPPON YUSEN KAISHA 13 

ELDER DEMPSTER & Co. 46 CHARGEURS REUNIS 22 ELDERS & FYFFES, Ltd. 13 

ROYAL MAIL S. P. Co. 40 TYSER LINE 13 CANADIAN PACIFIC Ry. 12 
etc., etc. 
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THE PHOSPHOR — 
—BRONZE CO. LID. 


Sole Makers of the following ALLOYS: 
PHOSPHOR BRONZE. 


““Cog Wheel Brand’? and ‘‘ Vulcan Brand.” 
Ingots, Castings, Plates, Strip, Bars, etc. 


PHOSPHOR TIN AND PHOSPHOR COPPER. 


““Cog Wheel Brand.’’ The best qualities made. 


WHITE ANTI-FRICTION METALS: 
PLASTIC WHITE METAL. 


The best filling and lining Metal in the market. 


BABBITT’S METAL. 


““Vulcan Brand.” Nine Grades. 


“PHOSPHOR” WHITE LINING METAL. 


Fully equal to Best White Brass No. 2, for 
lining Marine Engine Bearings, &c. 


‘WHITE ANT” METAL, No. 1. 


Cheaper than any Babbitt’s, and equal to best 
Magnolia Metal. 


87, SUMNER STREET, SOUTHWARK, 


LONDON, S.E. 


Telephone No.: 
557, Hop. 


Telegraphic Address: 
*“*PHOSBRONZE, LONDON.” 


Engineers who will write Newton & Nicholson, South 
MariINE ENGINEERING, 
will receive a free sample of this firm’s corrugated jointing 
designed for joints of all shapes and sizes. “This jointing con- 
sists of metal rings, oblongs and squares cut from very thin 
sheets of brass and corrugated; it is for the purpose of being 
placed in the joints (with cement) in the joining together of 
metal pipes and other metal articles; thus making the joints 
steam and water tight with more certainty and greater dura- 
bility than other methods which are now in general use. In 
making a joint, one of the corrugated rings is laid along with 
the cement on the inner part of surface of the flange, clear of 
the bolts, and in screwing up the joint the ridges of the corru- 
gations yielding to it, it will take the impressions off all the 
irregularities of the surfaces of the flanges, thus making it im- 
possible for any ordinary high pressure from either steam or 
We may say our rings are used 


Shields, mentioning INTERNATIONAL 


water to penetrate the joint. 
by all the largest engineering firms in the world.” 


ROBERT BELDAM’S ALI. 


EESIN NIN a TIME 


A.1. ““ LASCAR” Packings for H.P., I.P., 
and Low Pressures are an absolute 
Preventative of ‘‘ Scored Rods.” 


ECONOMICAL AND 
EFFICIENT. 


Estimates given for évery 
description of Boiler Coverings. 


If you are dissatisfied with the 
Packings you are now using, write 
to the undermentioned address for 
Samples and Quotations. 


ASBESTOS & RUBBER GOODS 


SS SSS DJ SSS IEL 


International Marine Engineering 


“The Lancaster” specialties are described and illustrated 
in a 70-page catalogue issued by Lancaster & Tonge, Ltd., 
Pendleton, Manchester. Metallic packings, pistons and piston 
valves, steam traps and steam dryers are among the specialties 
manufactured by this firm, who will send first orders on 
approval. 


The “McInnes-Dobbie” indicators are the subject of an 
illustrated catalogue of 46 pages, published by Dobbie-McInnes, 
Ltd., indicator makers to the British Admiralty, 45 Bothwell 
street, Glasgow. These indicators are also used in the Japan- 
ese, Italian, Russian, Dutch, Danish, Spanish, Austrian, Chilian, 
Argentine, Peruvian and other navies. The makers state that 
‘they are also used by the leading engine builders, locomotive 
engineers and ship owners throughout the world. “Clients are 
reminded that the name McInnes-Dobbie is that by which the 
improved forms of our discarded McInnes indicator are now 
known. A few years ago, to render our indicator thoroughly 
suitable for the increased speeds and pressures then becoming 
general, we decided to improve the McInnes indicator, of 
which we were the sole makers. One of the chief defects in the 
McInnes indicator was to be found in the parallel motion gear, 
the links of which, under constant usage, wore out rapidly, as 
the pencil arm—a straight bar—was not placed directly over 
the piston rod, but was set to one side to allow it to move 
clear of the cross links and fulcrum bracket. This overhanging 
arm having a side strain, tended to bend the joint pins, and the 
friction thus set up resulted in a considerable drag on the 
linkage and in serious wear of the sockets and pins. The 
straight bar arm therefore was found unsatisfactory. To over- 
come this defect we experimented for some time, and after 
exhaustive trials adopted the form of parallel motion fitted to 
the McInnes-Dobbie indicators. Theoretically, this motion 
gear is identical with that of the older McInnes instrument, 
inasmuch as the joints, fulcra and marking points are in the 
same positions relatively to one another. Instead, however, of 
using straight links throughout, the long lever carrying the 
marking point is cranked in such a manner that it is no longer 
overhung but is mounted so as to intersect the vertical axis of 
the pressure cylinder, receiving consequently a perfectly har- 
monious and direct motion from the piston. Any error due to 
side friction is therefore entirely eliminated. The McInnes- 
Dobbie motion parts are of the finest hardened steel, and are 
produced by specially designed automatic precision machinery, 
with an elaborate equipment of jigs, etc., rendering each part 
mathematically correct and ensuring an exact ratio of multi- 
plication (6 to 1) of the piston travel by the pencil point 
throughout its entire range. The motion gear is of very light 
weight, inertia being thereby reduced. The bearings of the 
several joints are broad and solid, specially hardened, and the 
motion is adapted to withstand severe wear and tear without 
slackening at the joints, with corresponding play at the pencil 
point—a source of inaccuracy in most other indicators. At the 
same time we introduced the patent piston.. This being of 
steel, case hardened, is unaffected by steam temperatures and 
does not expand and stick at high pressures. It is turned from 
the solid, and the central space affords accommodation for any 
grit present in the cylinder, removing it from the cylinder walls 
and preventing tearing and friction. Before use this space can 
be filled with lubricant. The sides of this piston present less 
surface to the cylinder than any other and reduce friction to 
a minimum. The design of: the indicator has been thoroughly 
overhauled, and the various parts strengthened, all to render it 
thoroughly serviceable for modern requirements. No increase 
has been made in the price.” 


‘LASCAR PACKING. 
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MANUFACTURER OF 


OF EVERY DESCRIPTION. 


CIRCULATING AND BALLAST PUMP VALVES 
A SPECIALITY. 


Contractors to the Admiralty, also the British, Colonial, and 
Foreign Governments. 


All Communications to 


ROBERT BELDAM, 79, MARK LANE, LONDON, E.G. 
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The patent submarine wire rope or chain cutting machine, 
for cutting wire rope or chain under water, made by Bullivant 
& Company, Ltd., 72 Mark Lane, London, E. C., may be oper- 
ated at any convenient position or distance from the actual 
cutter. It is stated to be especially adapted for salvage work 
and in case of ropes fouling ships’ propellers, dock gates, etc. 
The statement is made that rope up to 6 inches in circum- 
ference of any make or quality can be cut in about a minute 
by this machine. 


Gaines reversible propellers are described and illustrated in 
a very complete catalogue published by the Gaines Reversible 
Propeller Company, Ltd., 6 and 7 Stonecutter street, London, 
E. C. The blades are cast in best manganese bronze and highly 
polished. The boss is turned up torpedo shape; there are no 
corners or projections, etc., to unnecessarily churn up the 
water. The locking ring boss is made with the internal 
mechanism identical with ordinary boss, but owing to being 
used for larger power the screws are secured by means of 
locking ring, the whole being turned down together to form 
solid torpedo shape. The stern tubes are brass, bushed both 
ends with gunmetal; can be packed with grease, and are also 
fitted with lubricators; stuffing-box inside the boat. The re- 
versing collars up to 30 horsepower are cast in gunmetal; above 
that power in cast steel; our latest type of reversing collar 
has ball bearings enclosed in a gunmetal case, that can be 
packed with grease; this combination allows the pitch to be 
changed without the slightest danger of running hot or undue 
friction. Cramp collars, cast in gunmetal, are supplied with 
each shaft; these when tightened on the shaft regulate the 
travel of the reversing collar, and relieve the lever from pres- 
sure when running full speed ahead or astern. The reversing 
lever, cast in gunmetal or cast steel, is fitted with sector and 
spring catch, polished all over. The shafting, in best man- 
ganese bronze turned true. 


Weir independent air pumps, air and circulating pumps, dry 
air pumps and condensing plants for marine reciprocating and 
turbine engines are described and illustrated in a 50-page cata- 
logue published by G. & J. Weir, Ltd., Cathcart, Glasgow. “The 
tendency to relieve the main engines of all duties but that of 
propelling the ship is rapidly becoming a feature of modern 
marine engine design, especially in the case of vessels of high 
power, and we take it as a tribute to the originality and fore- 
sight of our principal, Mr. James Weir, that the independent 
air pump for marine purposes, advocated and worked on by 
him a considerable time ago, has now taken its place as a 
recognized adjunct in the modern up-to-date engine room. In 
stationary power plants the independent air pump has now been 
adopted for many years, but the conditions on board ship have 
prevented the use of the stationary land types. The tendency, 
however, to employ separate engines for all auxiliary duties, 
as noted above, is yearly becoming more marked, and we, 
therefore, have pleasure in bringing { to the notice of engineers 
and shipowners the various types of our latest specialty in 
auxiliary machinery, the “Weir independent air pump.’ Our 
present series of designs has been the result of long and careful 
experiment on an extensive scale. and our shop equipment and 
pump experience give us special facilities for its production on 
the same high grade of manufacture as our other specialties.”’ 


Turret danger signals, stroke indicators and ships’ tele- 
graphs are described and illustrated in catalogues published by 
Evershed & Vignoles, Ltd.,. Chiswick, London, S. W. Regard- 
ing this company’s helm indicators and steering telegraphs the 
statement is made: “The Richards-Evershed system of helm 
indicators, which has so long been in use in the British and 
other navies, depends for its action upon a simple principle. 
If a soft iron needle be freely pivoted at the center of two coils 
whose axes lie at right angles to one another, the position taken 
up by the needle will depend upon the ratio of the currents 
which are passed through the two coils. The diagram illus- 
trates a simple means w hereby the ratio of these currents may 
be altered by sliding a contact on a resistance. It will be 
obvious that the ratio of the two currents is independent of the 
electrical pressure applied to the whole system, since both cur- 
rents depend in the same manner for their value upon the volts 
applied to the circuit. The Richards-Evershed instruments are 
therefore wound to be coupled directly on to the lighting cir- 
cuit, since no variation in the volts will affect their readings. 
The original pattern of Richards-Evershed indicator, introduced 
in 1806, was fitted with a working mechanism which is illus- 
trated in the catalogue, while a diagram shows clearly the 
manner in which the principle of the slider on a resistance was 
utilized for a transmitter. Means are provided, in every 1896 
indicatox for the adjustment of the scale, should it be out at 
the ’midships point, or in the event of the angular deflection 
of the pointer not corresponding exactly with the divisions 
marked on the scale.” 
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The Powell While Siar Valve 


RENEWABLE, REVERSIBLE AND REGRINDABLE 


The only valve on 
the market to-day 
combining the above 
features. 

The White Star 
Renewable, Rewvers- 
ible and Regrindable 
disc, being made of 
a peculiar white 
bronze, will resist 
high temperatures 
and the wearing ac- 
tion of superheated 
steam. 

The reversible and 
renewable features 
alone make it the 
most economical 
valve on the market. 


Specify Powell to your 
jobber and insist on get- 
ting what you specify. 


LOOK FOR THE NAME 


THE WM. POWELL CO 


CINCINNATI, OHIO 


W YORK: 254 Canal St.. 95 Liberty St. 
PHILADELPHIA: 518 Arch St. PITTSBURG: Y 419 Fulton Bldg 
BOSTON: 239=245 Causeway St. 


Cochran boilers are described in an illustrated catalogue 
issued by Cochran & Company, Annan, Ltd., Annan. The 
boilers described in this catalogue are of the vertical multi- 
tubular type .and are for marine use. Various improvements 
have’ been made in the design of the firm’s boilers, and the 
catalogue states that the company’s increased facilities enable 
them to supply boilers at the lowest possible ‘cost. 


The Twentieth Century Binnacle and Compass Price 
List, published by Heath & Company, Ltd., Crayford, London, 
is a profusely illustrated pamphlet of 30 pages, describing in 
detail sextants, octants, binnacles, compasses, binocular glasses, 
barometers, thermometers, telescopes, course-correcting instru- 
ments, instruments for adjusting ships’ compasses, etc. This 
firm has been in business sixty-three years, and furnishes in- 
struments to the Admiralty, War Office, Trinity House and 
Board of Trade. ~ 


Herbert Morris & Bastert, Ltd., Loughborough, Leices- 
tershire, makers of lifting machinery, are distributing book 
53, which states: “Some twenty years ago there were no really 
good pulley blocks to be got. They were looked upon as out- 
side the pale of engineering work, and were generally classed 
as hardware to be ‘handled by ironmongers.. Things were in 
that state when we introduced our now “celebrated worm-gear 
pulley block, which was welcomed by engineers and by all who 
appreciated a really good bit of work, made, ‘not to sell,’ but to 
do the job it was sold for. Then came a revulsion. Folks 
would not have the old rubbish any longer, and it is generally 
admitted that our worm-gear block got extensively copied, 
some making a better fist of it than others. Now, we see the 
old way of things again, the old seeking after low prices, the 
old cutting down of quality, the old rotten stuff that disgraces 
the name of pulley block, and we do not hesitate to say that 
to-day, apart from the H. M. B. pulley block, there is not 
another really good pulley block to. be bought. It is the 
H. M. B. spur-gear pulley block which is the easiest and 
quickest pulley block known, and has a go percent efficiency. 
Outside our own manufactures the efficiency of differential 
chain blocks in no case exceeds 30 percent. Those who are 
using any other pulley block than the H. M. B. have no idea 
what a really good pulley block is, and should get one from 
Empress. Works, carriage free for trial on approval.” 
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The advantages of the Hotchkiss automatic circulators 
are set forth by the manufacturer, Arthur Ross, Hotchkiss & 
Company, 1 Glengall Road, Old Kent Road, London, S. E., in 
pamphlet form, being a reprint of an article from The Vulcan. 


Marine Annunciators 


Necurate: and Serviceable Cargo blocks, snatch blocks, double and treble purphase 


blocks for wire rope, manila rope or chain, are described and 
illustrated catalogue of 40 pages, published by Dobbie- McInnes, 
Tyne Dock Corrugated Packings Works, South Shields. 


“Recent Ropeways” constructed by Bullivant & Company, 
Ltd., 72 Mark Lane, London, E. C., is the title of a number 
of handsomely illustrated pamphlets, showing by half-tone 
engravings numerous ropeways constructed by this firm. 


Jackson Bros., electrical engineers and contractors, Broad- 
way, Plaistow, London, E., are issuing circulars illustrating and 
describing some of the company’s electric equipment installa- 
tions in a number of well-known industrial plants. 


Charles Winn & Company, Birmingham, are distributing 
folders describing and illustrating Brooke’s patent valve re- 
seating machine, used by the British Government and many 
of the leading steamship lines. This tool is stated to entirely 
obviate the annoyance experienced by engineers when dealing 
with a badly cut valve seat. 


“Duriflex” packing, composed of pure asbestos and brass 
wire gauze, together with special steam pressure resisting 
rubber, is described and illustrated in folders distributed by 
David Moseley & Sons, Ltd., Chapel Field Works, Ardwick, 
Manchester. This packing is stated by the manufacturer to be 
particularly adapted to high pressure and triple expansion 
engines. Numerous testimonials are published from engineers 
who have used Duriflex packing. 


Motor launches are described and illustrated in a 24-page 
illustrated catalogue, issued by the Wolseley Tool & Motor 
Car Company, Ltd., York street, Westminster, London, S. W. 
The catalogue states that this company has made arrange- 
ments with the well-known firm of launch builders, the Ted- 
dington Motor Car & Launch Works, Teddington, S. W., for 
the manufacture of launches fitted with the Wolseley Tool & 
Motor Car Company’s motors. 


Simmance & Abady’s patent Co.mbustion Recorder appeals 
to everyone who uses fuel for steam raising. This device is made 
by Alexander Wright & Company, Ltd., Westminster. The 
statement is made that a fireman has two duties to perform: 
first, to convert the. water inside the boiler into steam at a 
certain pressure; second, to completely burn the coal without 
making smoke or losing heat. In other words, to convert the 
fuel below the boiler into COs. He knows the success of the 
first operation by a steam gage fixed to each boiler, but he can 
know the success of the second operation only by a Simmance 
& Abady cosmbustion recorder connected to each flue. 


@ Non-corrosive metals and “treated” coils 
and case make a moisture-proof in- 
All holes and joints filled with moisture-proof 


strument. 
compound. 
@ Heavy wood 
case and _back- 
board, finished as 
desired. 

@ Gravity drops. 
@ Drops and ll 
connections are 
mounted on back- 
board, an impott- 
ant feature. 

@ No mechanism 
on cover. 


@ Cover hinged 
to backboard and 
fitted with tubu- 
lar rubber gasket. 


@ Furnished with 


or without bell or : 
buzzer. , 


G A strictly high-grade instrument. 
Write for Complete Details and Quotations 


THE HOLTZER-CABOT ELECTRIC CO. 
BROOKLINE, MASS..__U.S. A. CHICAGO, ILL. 


A price list of high-pressure metallic packings is published 
by Robert Beldam, 79 Mark Lane, London, E. C. These pack- 
ings are stated to be well known to the trade and to be used 
by nearly all the leading steamship lines in Great Britain and 
also by the admiralty and foreign navies. Mr. Beldam is also 
the manufacturer of all kinds of asbestos and rubber goods. 


Important results from practical tests of the Hotchkiss 
automatic circulators are shown in pamphlet form by the 
Hotchkiss Boiler Cleaner Company, 1 Glengall Road, Old Kent 
Road, London, S. E. The figures in this book have been 
obtained by careful experiments conducted by the firms whose 
names are mentioned, and the reports are printed exactly as 
received. Free copies will be sent upon application to readers 


The Combination Metallic Packing Company, Ltd., 
Gateshead-on-Tyne, is issuing circulars calling attention to its 
metallic packings. “The ‘Combined H.H.’ type of metallic 
packing is wholly metallic (no soft packing used), and is so 
simple.in.arrangement that it can be easily fitted and will work 
for a considerable time, with little or no attention. The series 
of springs at the top of the packing exert a pressure on the 
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Motors and motor boats are the subject of a handsomely 
illustrated catalogue of 32 pages issued by C. L’Estrange Ewen, 
Atlantic Chambers, 45 Hope street, Glasgow. The introduction 
to this catalogue states: “Now that the internal combustion 
engine is rapidly growing in favor, even rivaling the steam 
engine as a means of propelling launches and as an auxiliary 
power for large sailing vessels, we have prepared this little 
booklet, believing that it will be looked at with appreciation 
and interest by those who, for business or pleasure, require a 
safe and reliable means of propulsion on sea, loch or river. In 
bringing to your notice certain marine engines, we wish to 
point out that we do not manufacture motors, and accordingly 
are not prejudiced in favor of any one type, and have no need 
to press upon a client a machine that is quite unsuitable for his 
particular requirements, as is so often done by makers and 
agents who have but one type of motor to sell. We believe 
that this fact will be appreciated by prospective owners when 
they realize the benefit in dealing with a firm who supply all 
types of internal combustion engines—two or four-cycle, high 
or low speed, using all fuels, petrol (gasolene), petroleum 
(paraffin or kerosene), alcohol or suction gas. We shall be 
pleased at any time to advise as to suitable machines for any 
particular purpose, and are prepared to fit any reliable motor 
and give a guarantee of speed, but we will not install a motor 
into any of our hulls which we are certain will not give our 
clients satisfaction. If we design and superintend the con- 
struction of vessel and installation of motor we guarantee 
satisfaction.” 


years’ experience, perfected this metal. 


any lateral movement. 


gunmetal cases, which, resting on the bevel of the white metal 


wearing segments, bring the latter up to the rod, sufficient to 


counteract the steam pressure, so that there is hardly any fric- 


tion on the rod. The vital part of the packing is necessarily 
the wearing segments, which are the only parts that are in 
contact with the rod. These are composed of a special alloy 
that will not wear or score the rods under any conditions, and 
is only made by this company, who have, after some twenty 
A feature in this 
packing is the efficient supply of oil obtained by an arrange- 
ment of lubrication between the outer and the inner packings, 


providing a continuous band of oil around the rod. The gun- 
metal cases in the stuffing-box containing the white metal wear- 


ing segments are free to move with the rod, should there be 
This also applies to the floating rings 
in the extension piece, which bear against the rod by means of 


circumferential springs.” 
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BUSINESS NOTES 


AMERICA 


Frreproor Boarp ror New Steamsuips.—The Composite 
Board Company, 26 Cortlandt street, New York City, has re- 
ceived orders for its composite fireproof board for use on the 
new Clyde Line steamship building at Cramps, and for the 
new Mallory liner Brazas, building at Newport News. The 
same company has also received a large order for composite 
board for the inside finish of 180 steel passenger coaches for 
the Pennsylvania Railroad. ° 


A New Boar Crus.—The Snapper Boat and Fishing Club 
has been organized, with a club house at Broad Channel, 
Rockaway Beach, N. Y., for the purpose of encouraging motor 
boating and fishing sport. E. J. Holzman is president, and he 
and the following members are the organizers of the club: 
Robert Cornwall, J. T. O’Connell, George Grove, Harry Grove, 
P. W. Beagan and Victor Stein. 


THE STANDARD Rotter BEarrnG Company, Philadelphia, Pa., 
has increased its capital of $3,500,000 to $5,000,000. Large ad- 
ditions are now being made to the plant and equipment for the 
purpose of enlarging the department for the manufacture of 
roller bearings for shafting hangers and also for the establish- 
ment of an entirely new department for the manufacture of 
roller bearings for trolley cars. The saving by the use of 
roller bearings on trolley cars amounts to about $300 a year per 
car, and the demand is so great that a large addition to the 
plant is required to take care of the business. 


THE “AGRIPPA” DROP-FORGED PIPE FITTINGS WRENCH. has been 
placed on the market by J. H. Williams & Company, Brooklyn, 
N. Y. The manufacturer states that the demand for an efficient 
wrench for use on fittings and in such places where the ordi- 
nary type of wrench cannot successfully be used, has been the 
motive for bringing out the “Agrippa,” which is the result of 
the company’s more than twenty-five years experience in chain 
wrench production. The handle and jaw are drop-forged and 
the chain is hand-made. The quality is the same as the 
“Vulcan.” This wrench is said to be particularly efficient on 
short nipples, flanges and in such places where limited space 
does not permit the use of a wider or double-jawed wrench. 


A Lonc-Fett Want.—Many of our readers have doubtless 
been troubled by their inability to secure a satisfactory flexible 
electric desk lamp. To meet the difficulty of obtaining such a 
lamp the Holtzer-Cabot Electric Company, Brookline, Mass., 
has put on the market “The Electric Flexilite,” which it states 
is the most satisfactory desk and wall lamp yet designed. The 
arm is self-balancing and adjustable to any height, swinging 
over a 5-foot circle and remaining automatically in any desired 
position. A shade is made especially for this lamp, and is so 
pitched as to eliminate most of the blinding glare of high- 
finished paper. This lamp is also made in combination with 
an electric fan, an arrangement which certainly will appeal to 
those compelled to work late on hot summer nights. 


REGARDING MILLS’ ENGAGING AND DISENGAGING GEAR for boats, 
launches, etc., Capt. A. P. Lundin, manager of the Welin 
Quadrant Davit Company, 17 Battery Place, New York City, 
which is the sole agent in the United States for this gear, gives 
us the following statement of advantages of the Mills over all 
other gear: “No other boat gear can be engaged with so much 
ease, expedition and safety, and without preparation of any 
kind is ready to disengage immediately afterwards. Every 
sailor can understand it; impossible to make a mistake; does 
not require a trained crew; it requires no preparation for 
hooking or unhooking; only one way to hook and only one way 
to unhook; causes no obstruction in any part of the boat; it 
is always ready for use; there are no loose parts to be 
lost or misplaced; no safety pins to be forgotten; no lan- 
yard across the center of the boat to be tampered with 
by passengers, thus removing all liability of pulling any- 
one out of the boat after disengagement, or of pre- 
venting the disengagement; no rods along the bottom to 
be fouled by ice, etc.; gear may be fitted to stem or stern 
post, or any other convenient position; boat can be hoisted close 
to davit head; when gear is disengaged there is nothing to foul 
or catch the gunwale; no fear of accident to fingers when hook- 
ing on in rough seas; the block is hooked on, very little effort 
is required, and engagement will be instantaneous: it is per- 
fectly under the control of the person in charge of the boat; 
certain simultaneous disengagement; impossible to cause an 
accident through dropping the boat too far from the water. as 
often happens to slip gears; boat cannot be disengaged until 
nearly water borne; boat can be disengaged with a good towing 
strain on the falls; boat can be disengaged when ship is steam- 
ing through the water in all kinds of weather, and has been 
tested with perfect success up to 16 knots speed.” 
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New MANUFACTURING PLANT FoR TRoyY.—It is reported that 
Davidson & Company, Belfast, Ireland, manufacturers of 
Sirocco fans and blowers, will establish a large plant in Troy, 
N. Y., under the name of the Sirocco Engineering Company. 
It is stated that the most important question the new corpora- 
tion has to contend with is how to meet the demands of con- 
sumers rather than how to secure the business. The parent 
company employs more than 900 men. Many of the leading 
navies are equipped with Sirocco fans and blowers. 


THE Cuicaco & Atton Raitway Company has decided to 
use a marine engine made by the Anderson Engine Company, 
Shelbyville, Ill., in its first motor car. The car is already 
finished, and stands in the company’s yards at Bloomington, Ill., 
awaiting the completion of the engine. The engine is of the 
four-cycle water-cooled type, and is being built at the Shelby- 
ville factory. It is.one of the company’s improved four- 
cylinder marine engines, and will have a bore of 9% inches and 
stroke of 11 inches. The engine will be installed in one end of 
car, and the transmission instead of being direct will be 
through generator and storage battery. Each axle is fitted with 
a 100-horsepower motor, and while the car was built only for 
experimental purposes it is figured that it will be able to run 
at least 65 to 70 miles per hour. 


A SUMMARY OF ADVANTAGES of the Welin quadrant davit is 
furnished us by Capt. A. P. Lundin, manager of the company, 
17 Battery Place, New York City, as follows: “Always ready 
for instantaneous use; no special training called for on part 
of the crew; perfect safety in handling; proof against cor- 
rosion; will swing the boat out in 20 to 45 seconds, regardless 
of any reasonable list the ship may have; no stays whatever are 
required; can be run out to, and stopped at, any desired point 
in their travel; they will handle with ease and great rapidity 
the largest lifeboats (including steam launches), and require 
only two men for their manipulation; the boat may be manned 
before the chocks are released; one pair of davits may con- 
veniently be used for two or more boats standing abreast (i. e., 
one inboard the other), and the boats may either be stowed 
well in on deck or along the edge; their introduction renders 
possible the economizing of valuable deck space in several 
directions; their weight is considerably below that of the ordi- 
nary davits.” 
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THE GOVERNING OF A MARINE ENGINE is a subject which has 
interested generations of engineers. It has afforded hundreds 
of inventors a problem of great difficulty to solve, and the 
world, as a result, is presented with a large number of devices 
designed to effect the purpose, but with very varying success. 
It is not certain whether shipowners, who are really more in- 
terested in this question than other people, quite fully ap- 
preciate the importance of a really efficient governor for marine 
engines. The result of racing is strained engines, broken shafts 
and loose seats. The flaw in a shaft is no doubt often started 
by some abnormal strain, and its extension is only a question 
of a certain number of impulses before final fracture takes 
place; for example, a flaw may be started in heavy weather, 
while the shaft finally fractures months afterwards during 
ordinary conditions, hence, to prevent abnormal strains in the 
machinery, effective governing is of immense value to the ship- 
owner, as apart from the expense of installing a new shaft, the 
loss of earning capacity by the ship lying up is a serious item. 
Again, when on a voyage, if the governing of the engines can 
be absolutely and automatically controlled in a reliable manner 
within safe limits, much better speed can be maintained, and 
the saving in coal and time thus effected carries with it the 
corresponding saving in cost of running the ship, including 
the feeding of the whole ship’s company. Then above the com- 
mercial considerations there is the predominant one of safety 
of passengers and crew, and it will be recognized that an 
efficient governor is an important factor in this matter. 
Andrews’ Governor Patents, Ltd., 64 Victoria street, West- 
minster, London, S. W., has placed on the market a governor 
which the manufacturers state meets the requirements for an 
apparatus of a simple and reliable character, which will prevent 
racing either from the submergence of the propeller being 
varied, or from other causes which may relieve the engine of a 
part or the whole of the resistance against turning. 
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Tue Times in referring to the case of a large sailing vessel 
laden with coal, in which fire broke out, says: “After the 
dismal accounts of losses by fire which have had of late to be 
recorded, it is pleasing to be able to write of a fire which was 
rendered harmless by the application of scientific methods of 
extinguishing.” The vessel in question was fitted with a fire 
extinguisher made by the Clayton Fire Extinguishing & Venti- 
lating Company, 22 Craven street, Strand, London, W. C. “It 
consists of a sulphur furnace, blower, engine and cooler, and 
relies for its action on the rapid generation of Clayton gas 
from the combustion of roll sulphur. One use of the machine 
is for preventing and extinguishing fire on board ship by 
rapidly generating Clayton gas and forcing it under pressure 
into the hold or compartment to be protected, and reducing 
the temperature of the hold or compartment in which the fire 
has been extinguished by circulating the gas-laden atmosphere 
through the cooler, and by the same process reducing the tem- 
perature caused by the heating of any cargo.” 


AN INTERESTING SERIES OF EXPERIMENTS with ships’ signal 
lamps has been carried out by Messrs. Davey & Company, of 
West India Dock Road; London, on the War Office ranges at 
Shoeburyness, when many useful and valuable results were 
obtained. The object of the experiments was to ascertain the 
relative value of the different burners now in common use in 
the various signal lamps used on board ship, and to ascertain 
facts as to their power of range under the varying conditions 
that would exist in their actual use at sea. There were present 
on behalf of the Marine Department of the Board of Trade, 
Mr. D. G. Watson, Consultative Branch, Victoria street, S. W., 
and Lieutenant M. H. Clarke, R. N. R., of the Surveyor’s 
Branch, Mark Lane, E. C., as well as several officers of the 
Royal Artillery acting for the War Office authorities. The 
night was clear and a good one for the experiments. The first 
series of tests was made at the 1-mile range with Messrs. 
Davey’s patent side lamps, with white dioptric lenses and col- 
ored slides fitted with their standard 1-inch cone burners, and 
when the results had been noted the same lanterns were fitted 
with burners of various patterns in common use down to the 
least costly. Similar tests were then made with side lamps with 
solid dioptric lenses and with ordinary plain lenses. These 
lamps had been previously fitted very accurately into screens 
corresponding with the screen boards used on board ship. 
They were first shown horizontally from right ahead to 2, 4, 
6, 8 and 10 points, and then, having been placed horizontally at 
4 points, they were heeled over to 5, 10, 15 and 20 degrees, 
being alternately depressed and elevated. The quality of light 
visible was recorded at each experiment, and useful and valu- 
able results were obtained as to the power of the respective 
lenses and burners, and as to the degree of divergence of the 
light under the heeling over conditions. These side lamps and 
burners were next shown at the 2-mile range, being the mini- 
mum limit under the Board of Trade regulations, and the 
above set of tests—with the exception of heeling over—were 
repeated, and records made of the results of each test. It was 
clearly shown that some of the common classes of burners, 
although of the standard width of wick, were almost useless, 
while the tests demonstrated the fact that it is quite easy to get 
the required range provided proper lenses and burners are 
used. At the 2-mile range, ‘Not Under Command’ lamps, 
with ruby globes, were exhibited from the base, the lamps 
being the ordinary pattern, with various burners. At this dis- 
tance it was hardly possible to see some of the signals, and 
there would seem to be little doubt that there is great need for 
improvement in these lamps, both in the color of the globes 
and in the power of burner used. Anchor lamps were also 
exhibited at the 1-mile range with similar sets of burners as 
the side lamps, and even the commonest class of burner showed 
fairly well at this range, although there was a marked superi- 
ority in the brilliancy of the dioptric over plain, and of the 
better class of burners over the inferior sorts. This was par- 
ticularly the case at 2 miles, when the better lamps were still 
distinctly brilliant, while some of the inferior ones could 
scarcely be seen. Stern lamps were also exhibited, and easily 
showed their required range of 1 mile, with a capacity for a 
much greater distance. The lanterns used were Messrs. 
Davey’s improved wind-proof pattern, which enabled the tests 
to be carried out in a very satisfactory manner, for although a 
stiff easterly wind was blowing the lights showed no signs 
whatever of flickering. By permission of the War Office, the 
whole series of experiments were very ably carried out by 
Capt. Hutchinson and other officers of the Royal Artillery, 
under the instruction of the commanding officer, Major Lowe, 
R. A., and what in ordinary circumstances should have been a 
very difficult set of tests was rendered comparatively easy by 


the completeness of the arrangements made.” went! 
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